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THE WITHERING OF THE FAIR FUND. 
<xmnctigiagy ene 

A very harmonious meeting of the Gas Industry Council was held at 
the Astor House in this city on Thursday last, and its deliberations were 
brought off in consonance with the feeling that actuates those who fear 
they have assembled to watch the flicker that presages death. And so it 
was ; for when the Council adjourned the Fair Fund was at an end, as 
per the following preamble and resolution, offered by Capt. W. Henry 
White, received the assent of all those who were present : 


WHEREAS, In view of the fact that, after persistent and continued effort 
on the part of this Council to secure funds for the purpose of having 4 
special gas exhibit at the World’s Columbian Exhibition, to be held in 
the city of Chicago, in the year 1893, but $66,580.28 has been subscribed 
by the Gas Companies and allied interests, and there being no prospect 
that this amount can be sufficientiy increased to warrant this Council 
in continuing its efforts to secure such an exhibition ; be it, therefore, 

Resolved, That the Gas Industry Council returns thanks to the 
several subscribing companies and manufacturers and does adjourn 
sine die. } 


Under our current knowledge of the failure of the Fund we are not 
disposed to say much respecting the causes that led to this unfortunate 
termination, other than to give expression to sincere regret that the 
Council could not see its way clear towards accepting the conditions as 
these existed—that is to say, that the Council was unwilling to proceed 
with the project on a scale smaller than the one originally proposed. 
Subscriptions to the amount of $66,580.28 (the Fund stood at those fig- 
ures on the evening of July 27th, and was not augmented any in the 
week ended the evening of August 3d) had been pledged, and we submit 
that this sum would have been sufficient to have maintained an exhibi- 
tion of gas and gas appliances at the Fair that would not have been dis- 
creditable to the industry. While not knowing that such was actually 
the case, it appears to us that many of the subscriptions made must have 
been offered in a tentative way ; or, to put it plainer, were conditional. 
So, if a goodly percentage of the Fund was only available in case a cer- 
tain maximum sum was raised, the Council had little recourse than to 
face the inevitable, resign its trust, and say to the fraternity, we accept 
your verdict. The humiliation, and such it is, is complete, and those 
whose stolidity have contributed to the result ought to feel gratified. To 
complete their barren victory—for we fail to see where they are to be 
benefited—they have only now to say, ‘‘ We told you how it would be!” 
and no doubt their voices will be so raised. In the meantime, those who 
have, in the Council and out of it, worked faithfully and with good will 
for the securing of the ultimate object of the proposed Fund—which was 
nothing more or less than a desire to aid and benefit the gas industry at 
large—have nothing to reproach themselves with. The members of the 
original committees of the various Associations, the Gas Industry Coun- 
cil, many of our readers and the JOURNAL have all worked in harmo- 
nious accord, without any other purpose than a genuine desire to see gas 
shown at its best estate before the eyes of the hundreds of thousands who 
will visit the Fair in ’93. Those who urged the project have given 
freely of their time and thought, and their only cause for regret is, not 
that such time and thought were expended, but rather that the outcome 
proves that the gas makers of the country are very largely—what shall 
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we say? Well, that they are largely conservative. There can be no 
doubt about it that the failure to raise the Fund will ultimately exert its 
effect on the pockets of those conservatives ; but if it stopped there no 
one would have much cause for sorrow. The real trouble is that the 
pockets of the liberal will also be affected. We make no doubt that the 
failure to have separate representation of the gas industry at the World’s 
Fair will to some extent unfavorably affect gas investments, and that 
depression will unfortunately come with greatest force upon the holders 
of shares in the list of companies of the smaller order. 








BRIEFLY TOLD. 
cnemnitiaiaidiiaia 

THE RESTORATION OF THOSE OVERCOME BY INHALING ILLUMINATING 
Gas.—‘‘ W. A.,” writing to the JOURNAL under date of August 2d, says: 
‘**I wish to make a few remarks on Mr. Gerhard’s suggestion * for the 
treatment of persons overcome by the inhalation of illuminating gas. I 
have seen hundreds of men overcome by the inhalation of gas, and I 
wish to say that to keep a man so overcome on his back would be the 
worst possible course to pursue; and I should expect to see a man so 
placed succumb rather than revive under that treatment. The absence 
of air in the lungs must of necessity cause the limbs to become damp 
and cold. If the following instructions be faithfully followed—I do not 
care how bad the case may be—I will guarantee that 99 per cent. will 
be restored, inside half an hour. As soon as it is observed that a man 
is overcome with gas he should be placed on his feet, and large quanti- 
ties of milk be given to him to drink. He may show a disinclination to 
swallow ; if so, the milk must be forced down his throat. A man should 
be placed on each side of the sufferer, and he should then be walked up 
and down. He will want to sit down, but on no consideration should 
this be allowed. When the patient vomits, more milk must be adminis- 
tered, and when the patient is out of immediate danger, which will be 
the case inside of half an hour, he should be placed in bed, when a little 
warm brandy and*water may be given. The above is a panacea, and I 
confidently submit the recipe to anyone that is engaged on main or ser- 
vice laying. I am aware that all this is diametrically opposed to Mr. 
Gerhard’s theory, but I have proved the efficacy of what I submit to 
your readers.” 





Mayor PorTreR VETOES THE PROVIDENCE (R. I.) AGREEMENT.—In 
our issue for July 18th (p. 84) we gave the text of the agreement entered 
into between the city of Providence (in so far as the legislative branch 
of the city was converned) and the Providence Gas Company, respecting 
the conditions under which the gas supply of that city was to be carried 
on for a period of 20 years. Briefly, the city agreed to give the Com- 
pany the exclusive right to supply gas for the next 20 years, provided 
the Compauy, as a first obligation, paid into the city treasury 3 per cent. 
per annum of its gross earnings, and as a second obligation, after it had 
paid 8 per cent. per annum to its shareholders, and bad set apart a sum 
per annum equal to the amount necessary to keep its works in a condi- 
tion to respond to all demands that might be made upon them, to apply 
any surplus in the directicn of reducing the gas rate. These provisions 
seemed to be so fair that the Counsel assented to the same and the agree 
ment came before the Mayor for his approval. While it was known 
that Mayor Potter was somewat of a politician, it was nevertheless be- 
lieved tnat his demagogic principles or beliefs would not blind him in 
respect to an agreement that, while it would work fairly in respect of 
capitalist’s rights, would also inure to the benefit of the city and its 
citizens. The Mayor, however, was not superior to demagogism, and 
in proof thereof he has vetoed that which, in our belief, would be of 
greater benefit to the people of Providence than it would have been to 
the Providence Gas Company. 





Nortes.—We regret to record the death of Colonel John A. Price, of 
Scranton, Pa., on the evening of August 3d. Colonel Price, who was 
in his 50th year, was President of the National Board of Trade and a 
member of the State (Pa.) Commission for the Equalization of Taxes. 
Deceased was a graduate of Brown University, was prominently identi- 
fied with the coal interests of Pennsylvania, was closely connected with 
many business enterprises in Scranton, and was an occasional con- 
tributor to our columns.——The gas plant of the Montgomery (Ala.) 
Li:ht Comyany is being virtually rebuilt. The expenditure will 
amount to $40,000.— Nashville, Tenn., has appointed a committee to 


- report upon the cost of installing an electric lighting plant, to be oper 


ated on municipal account.——Henry B. Stratton has beew appvinted a 
clerk to the Bureau of Gas, Philadelphia, vice Jno. R. Forman, resigned. 


* Ante, p. 111. 





The Distribution of Fuel and Power Gas in Birmingham 
(England.) 


Biss » smear 
|Communicated by Mr. B. H. Thwaite, F.C.S., to the Journal of Gas 
Lighting. | 

It is now some ninety years ago since the illustrious Willie Murdoch 
startled his Birmingham townsmen by a display of gas lighting at the 
famous Soho Works of Boulton & Watt; and in ten years hence the 
centennary of the introduction of this great invention will have to be 
celebrated. Since the date of the introduction of gas lighting in 1802, 
there is probably no town with any pretence to civilization unequipped 
with plant for the manufacture of lighting gas, based on the system in- 
troduced by the ingenious Murdoch ; and it may be computed that the 
total expenditure on gas plant reaches several hundred millions ster- 
ling. In Great Britain alone, the amount will not be over-estimated at 
fifty millions sterling. There is no doubt but that the introduction of 
this handy and convenient illuminant has effected more good for the 
people morally and socially than all the Acts of Parliament from the 
time of Edward the First. 

It is rather coincidental that Birmingham, occupying a premier posi- 
tion as a progressive municipality—a town which is at once the envy 
and the emulation of other corporations—should have been the geo- 
graphic site of the initiation of gas lighting. It would, therefore, be 
magnificently appropriate if this famous town should initiate in Europe 
at least, the general use, under corporate direction, of the only scientific, 
hygienic, and economical method by which our great natural fuel 
resources may be consumed for domestic and industrial purposes. 

In the increasingly difficult struggle for commercial supremacy, the 
natural advantages of one town orcountry over those of another will 
inevitably decide the future victory ; and no natural resource is more 
valuable than that which contributes power and heat. The lavishness 
with which Nature has endowed the British manufacturer has not met 
the appreciative return that should have been given, and the flagrant 
waste of fuel is evident on ali hands; so that, if, almost in disgust with 
such extravagance, Nature has deposited the sooty particles of imperfect 
and wasteful combustion on the architectural creations of men, and has 
inflicted periods of fogs as black as the blackest night (carrying in their 
train death, disease, and misery), such evidences of Nature’s displeasure 
and revolt should not be lost upon us. If we have the advantage of 
natural fuel resources over our foreign competitors, the nature of such 
advantages is neutralized if we utilize our fuel wastefully, and the for- 
eigner utilizes his fuel economically. 

Wherever fuel or power is cheap, there man proceeds to erect his 
manufactories—formerly the corn mill by the stream, or the windmill 
on the hill. Pittsburg, Penn., thanks to its natural gas and other fuel 
resources, is the center of a great manufacturing area ; and here Nature 
has shown to the eyes of men the condition into which fuel should be 
converted before .its use in manufactories and on our own domestic 
hearths. Here fuel gas issues at high pressure from subterranean storage 
strata, and is distributed for upwards of 70 miles, for almost every pur- 
pose requiring heat. The universal use of this fuel has metamorphosed 
the atmosphere of this remarkable region; and it will be a source 
of regret if the exhaustion of this natural gas occurs before the plant for 
artificial fuel gas is erected. The users of this fuel gas are altogether in 
its favor—given that its financial cost is such as to permit its economic 
use, 
As an instance of the importance of the advantages of natural re- 
sources for producing power, one has only to refer to the mountainous 
districts of Switzerland, where—thanks to the dynamic power stored in 
the numerous waterfalls, and to the transformation and transmission of 
such power by the turbine and electro dynamces—new industries: are 
constantly being developed ; and to day, in humble and primitive cot- 
tages, electric power and light can be found, enabling the fortunate 
Swiss artizan to compete in new branches of industries with those of 
Birmingham. 

How important and vital, therefore, in the face of such future com- 
petition is this question of fuel economy! It is the object of this article 
to demonstrate that fuel gas is the most economical form in which such 
economy can be obtained ; and in the legacy of distributing mains and 
air compressors, the Birmingham corporation have an opportunity for 
initiation in England the transmission.of fuel power, which, if carried 
out, would be a fitting sequel to its historic connection with the applica- 
tion of lighting gas. 

Given the absence of any other source of power than carbonaceo'is 
fuel, the advantage of transmitting such power by converting the fuel 
into heating gas and distributing the gas along the mains, can easily be 
| shown to be both real and substantial. The traasmission of power over 
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long distances by compressed air absorbs, in compression and transmis- 
sion, a considerable amount of energy, varying with the length; but 
the maximum useful efficiency for one mile will never exceed 50 per 
cent. The transmission of power by electricity, taking into account the 
loss in general use, will not exceed in useful efficiency 80 per cent. of 
the power contributed to theconductor mains ; whereas the expenditure 
in transmitting gas will never exceed ;}, of the initial energy supplied 
with the gas. The cost of power by hydraulic transmission may be 
taken at 6d. per brake horse power. With gas power transmission all 
that is required is to move the gas forward at a pressure of 4 inches of 
water, which is equivalent to 21 lbs. to the foot and is usually quite 
adequate. To transmit 3,000-horse power of gas, only one indicated 
horse power of energy is required. 

Of course, the same law holds good in transmitting gas as for air or 
other gaseous mediums ; the volume of gas that can be sent through the 
mains depending upon their diameter and their length—varying di- 
rectly as the square of the diameter and inversely as the square root of 
the length. A main 9 inches in diameter, and at a pressure of 4 inches 
of water, or 21 lbs. to the foot, will deliver through 1 mile length of 
mains, sufficient gas to develop 1,260 brake horse power ; and at a pres- 
sure of 45 lbs. to the square foot, the volume will easily be trebled, or 
be equal to the development of 3,780 brake horse power per hour. 

With the slight-exception of a loss by the deposition of some of the 
imperfectly fixed hydrocarbons, there is no loss in the intrinsic thermic 
value of the gas sent through the mains ; whereas, by the transmission 
of air, there is a loss by thermal convection and radiation. In the trans- 
mission of electric energy, there is the loss by bad insulations, and the 
high resistance of the conductor mains, by which the original energy is 
somewhat reduced, as already indicated. 

The ideal method of transmitting power may be described thus: The 
intrinsic thermic energy must be distributed from one or more principal 
central generating stations, and sent through the mains, at pressures 
corresponding to the requirements, to subsidiary stations, in which the 
thermic energy is converted into electro-dynamic energy by gas engines 
and dynamos, and transmitted for purposes of power, light, and other 
industrial and widely increasing applications of electricity, the domain 
of which is widening day by day withalmost ‘* Arabian Nights” magic. 
This method would enable the undoubted‘advantages of electric lighting 
and electro dynamic application to be obtained in the most economic 
way ; and it would avoid to a considerable extent the use of secondary 
storage batteries, which add to the cost of electric energy for whatever 
purpose to a serious degree. 

The air compression plant at the central station of the late Birming- 
ham Compressed Air Company is of a high constructive class. It com- 
prises three inverted triple expansion condensing engines. The high 
pressure cylinder is 20 inches diameter ; the intermediate one, 30 inches; 
and the low pressure one, 48 inches—all 4 feet stroke. The safe piston 
speed is 400 feet per minute. The fourth engine is of the horizontal 
type ; the high pressure cylinder is 12 inches in diameter ; and the low 
pressure cylinder, 18 inches—with a stroke of 3 feet. The safe piston 
speed is 360 feet per minute. There are, for the first three engines, in 
all 18 air compressors of 18 inches in diameter ; so that the volume 
dealt with at atmospheric pressure would be some 13,000 feet per 
minute. 

The air compressors for the fourth engine are two in number, each of 
20 inches diameter. At atmospheric pressure the volume dealt with 
will equal 1,267 cubic feet per minute. If we take only one-half of the 
total volume, the distributing energy over the whole area—the horse 
power energy that can be sent through the mains—equals 14,000 brake 
horse power. 

The mains already laid extend through the following streets: Trin- 
ity street, Mill lane, Great Barr street, partly through Garrison lane, 
Gibb street, High street, Green street, partly through Bradford street, 
Rea street, Burchall street, Thomas street, Henry street, Glover street, 
New Bond street, part of Coventry road, Floodgate street, Milk street, 
Oxford street, and partly through Bordesley street. 

The distributing mains are most perfectly adapted for the work pro- 
posed—they are all lap-welded wrought iron pipes; the connections, 
valves, etc., being specially cast. The principal main, for about 3,000 
feet in length, is 24 inches in internal diameter; and the branch mains 
are of varying diameters, of 20, 18, 12, 10, and 7 inches. The mains 
have teen laid in special Portland cement concrete, and brick walled 
trenches. The top of the trenches is covered with concrete slabs, which 
can be removed for examination purposes. The mains have all been 
hydraulically tested up to 300 pounds to the square inch. The mains 
cover an area that will at once adequately test and establish the enor- 
mous benefits derivable from the distribution of cheap and convenient 





power fuel; and then the extensions to the main parts of the town 
would follow in due course. 

Even were the ordinary 17.4-candle gas distributed at a reduction on 
the price charged for illuminating gas, the benefits that would follow 
would be exceedingly great ; but were the gas supplied of lower photo- 
metric or luminous value (say 10 or 12 candles), the popularity of the 
fuel would far more rapidly spread. 

The following comparative estimation demonstrates the thermic ad- 
vantages of low candle power gas. The comparison of the thermic 
values has been taken by the evaporation test, as being the only reliable 
one. A comparison might be drawn between the consumption of gas 
in different gas engines of a specific power; but unless these tests are 
made on the same engine, and the proportion of air was the same, and 
the conditions of the one are identical in every sense, such a compari- 
son would be useless and misleading. It is well known that anthracite 
and coke gas have no illuminating power ; nevertheless, the power de- 
veloped by such a non luminous gas can, by the adjustment of the air, 
be made to fairly correspond with that of illuminating gas. The rela- 
tive pressures established with these gases are as follows : 


Gas Engine ‘‘ Otto” (9 Nominal Horse Power). 


Photometric Character of Average Pressure 
Value. Gas. Developed. 
17.4 candles... .... Birmingham gas.......... 70 lbs. 
We ‘gaedouwd ASR kkve wince: 66 lbs. 
errr CI SS oe dasdn aaa 62 lbs. 


So that we realize that it is not necessary that fuel gas should have in 
its constitution the luminous producing hydrocarbons to be economi- 
cally available for gas engines ; and the non-luminous and cheap gas 
can be so dealt with, by a regulation of the air, as to develop, within a 
fair margin, the same power. The following table shows varying pho- 
tometric values and the corresponding thermic values ; the thermic or 
heat value of the gas being determined by the cubic feet of gas required 


to evaporate 10 lbs. of water : 


Relative Greater Percentage 
Increase of Thermic or 


Photometric Value Cubic Feet of Gas Heating Power of Gas in Inverse 
Sperm Candle Power. Consumed. Ratio to Photometric Value. 

Be utessdescass & ore Unity. 

BE Weiesvesvcendscse SN ehaia d6ercsennces 5.0 per cent. 
SOME rrr ery ore ME Wistddestanecsas 12.2 bo 

Midi os nes cae eens Oy 2 eae 26.0 = 

Bs cviddwe wane cen Me akdaes «ig encanee 44.4 : 

P63 s (eedidcawdens TR Seine as <ausinase 55.5 ae 
Err crre re BRE sdb acdsacdaccees 59.0 % 


The following table shows the thermic and photometric values of the 


gas of Manchester and London : 
Greater Relative Percentage In- 
crease of Heating Power Ratio, 


in Com nm with Photome- 
Photometric Thermic Value tric Value; taking 21-Candle 
Value in British Power and 765 British Thermal] 
Make of Gas. Sperm Candles. Thermal Units. Units to be Equal to Unity. 
Manchester.......... 21 765 Unity. 
London gas*........ 20 731 0.33 per cent. 
a  ekee ween 16 729 25.6 be 
= | padewans 12 686 57 - 
ae ~ Dass 12+ 732 67.5 - 
* Average of a series of tests. + Dr. Frankland. 


Sufficient data has been given to demonstrate, nemine contradicente, 
that it is not advisable to give to fuel-power gas a high luminous value ; 
and when it is understood that to raise the ordinary lighting gas up to 
the photometric statutory requirement an expensive coal of increasing 
rarity—such as cannei—will be necessary, and that, when this addi- 
tional ratio of expense required to give the luminous value is added to 
the ratio in favor of fuel-power gas of low candl¢ power, the advantage 
in favor of the lower candle power gas is increased. Ordinary English 
gas coal costing 12s. per ton will give a gas (economically distilled) of 
14.75 candles, and above this photometric value, involves in its produc- 
tion the employment of cannel, costing nearly double the value of 
coal 


The importance of distributing a low candle power gas, approaching 


the characteristics of the Pennsylvania natural gas, will be demonstrat- 
ed further on. For converting heat into work, no instrument yet in- 
vented equals the most- modern developments of the gas engine ; and 
no modcrn power invention can be said to have had such a record of 
unbroken, nor such a striking, success. One firm in England alone 
(and ‘now the names of the makers 1s legion) has turned out more than 
23,000 engines within the last twelve years. 

The improved efficiency of the gas motor will be understood by the 
following statement: The introduction of the first actual practical gas 
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motor dates back to 1860. This motor consumed no iess than 2,500 
liters (89 cubic feet) of gas per indicated horse power, and required 33 
gallons, or 150 liters, of jacket water. The ‘‘Otto” and Langen engine, 
introduced some years after, reduced the consumption of gas down to 
1,850 liters, or 65 cubic feet. A test of the Charon gas motor in 1890 
was found to develop 1-horse power with an absorption of 550 liters, or 
19.5 cubic feet, of gas. The latest type of ‘‘Otto” gas engine will not 
consume more than 508 liters, or 18 cubic feet. 

We will now compare the relative thermo-dynamic efficiency of the 
different gas motors in their historic sequence. Prefacing this compar- 
ison by a definition of comparative data, we will accept 270,000 kilo- 
grammes as representing 1-horse power. Dividing this factor by the 
mechanical equivalent of heat, or 425, we have the figure 635, which 
represents the number of calories necessary for the production of one 
actual horse power. If we take 1,000 liters of gas to have a calorific 
value when consumed equal to 5,500 calories, the number of liters of 
gas necessary for the production of 635 calories, or for dynamic energy 
equal to a horse power, will be equal to 

1,000 x 635 __ i 
“a 116 liters. 

We can now readily compare the thermo-dynamic efficiencies of the 

epoch-marking gas motors : 


No. 1.—(1860) an x 100 = 4.6 per cent. 


No. 2.—Otto and Langen ja x 100 = 6.2 per cent. 


116 


550 


No. 4.—Otto (British, 1892) saa x 100 = 22.8 per cent. 


No. 3.—Otto-Charon (1890) x. 100 = 21 per cent. 


We will compare this last statement of efficiency with that of the 
highest class of steam engine, and the value with the average class of 
steam engine used by the small manufacturers in Birmingham. It 
may be accepted that the actual theoretic maximum possible efficiency 
of the steam engine is 25.6 per cent.; probably the best engines may 
realize 15 per cent. A careful test of one fairly high-class engine actu- 
ally gave 11.1 per cent. of the thermo-dynamic efficiency of the fuel 
used. The ordinary engines in Birmingham will not realize more than 
5 per cent. We recognize, therefore, the prima facie thermo-dynamic 
advantages of gas motors, especially of the small type, over that of the 
steam engine. 

Another advantage of the gas engine is its high ratio of actual to in- 
dicative efficiency; and it may be stated that the waste of dynamic 
power by internal work is less with the gas engine than in any other 
motor. The exact loss of internal expenditure may be taken at 21 per 
cent. The ratio of brake or actual horse power to indicated horse power 
equals 78.7 per cent. The thermo-dynamic efficiency is, in this instance, 
19 per cent. for the indicative, and 15 per cent. for the actual. 

In one recent test the gas consumption was for a brake horse power 
693 liters, and the consumption for the indicated horse power equaled 
560 liters. The constitution of the gas used was : 


Carbonic acid (CO,) ............... 0.5 per cent 
Carbonic oxide (CO)............... 43:.>* 
Olefines (C,H, and C.H,) Oceccvcves 5.5 ” 
Oe MRR Gla). . «ss cakunbbket aves 43.4 ‘ 
Carbureted hydrogen (CH)......... 441 * 
Nitrogen ..... os 0000s REMee Ce me 
100.0 per cent. 


The prima facie advantage of gas motors over the steam engine, dis- 
tinctive from the thermo-dynamic one, may be thus summarized. It 
starts almost immediately, without any tedious and laborious prepara- 
tion. There is no coal to get in, nor ashes or clinkers to clear away. 
There is no risk of explosion, nor water gauges or safety valves to 
watch. There are no fires to slack down, nor safety valves to look 
after. There is no regular attendance required, beyond oiling, clean- 
ing, and starting. 

This appliance has proved to many a struggling small manufacturer 
a ladder to fortune ; and the distribution of fuel-power gas might with 
advantage be accompanied with an arrangement by the Corporation of 
hiring out small gas engines, by a charge on the gas. Thus might be 
made a highly lucrative addition to the revenues of the Corporation. 
Special artizans might be employed to maintain the gas engines in a 
condition of efficiency, and train the users, and report on the manner 
of working of the gas engine. The author is informed that several of 


the large gas engine makers supply gas engines on the easy payment 
system. One well-known firm in Manchester have an admirable sys- 
tem of hire-purchase. The terms are one-third cash with engine, and 
the balance extending over 18 months in equal payments as may be 
agreed. It would, however, be much more satisfactory if, along with 
gas cooking stoves, domestic fires, etc., Corporations would supply gas 
engines up to moderate powers. 

M. Aime Witz, of Lille, states that the cheaper gas supplied in Ger- 
many has greatly facilitated the popularization and use of gas engines 
—much more so than in France. The supply of power-gas at not more 
than an average of 1s. 3d. per 1,000 cubic feet should, along with the 
hire system proposed, bring gas engines into general use—at all events, 
in the area of power-gas supply. 

The distribution of power gas would make electric lighting almost as 
economically effected as with gas lighting, because, although prima 
facie, as the author has already pointed out in the Journal of Gas 
Lighting, theelectric light in the incandescent form generated from fuel 
power can never be produced as cheaply as gas lighting, especially if the 
latter is recuperatively effected, there is no doubt that it will be produced 
by the system named in some near measure so as to produce the electric 
incandescent light as cheaply as gas, for a given photometric value. In 
producing and applying electric energy for lighting, we have the follow- 
ing initial losses— 


RDN 6s tic bd van ws deci ccuneies 75 per cent. 

PS ik sos one b nuts swocusccetin 10 - 

PE inc cke i vesnscenses ovaces 5 “ 
Bsa inva pap vende coccosenseat 90 per cent. 


Or +; greater initial energy is required than with light from direct com- 
bustion. But with incandescent electric lighting there is not so much 
external energy wasted as in the gas light for a given lighting energy. 
This can easily be proved by placing the hand near an incandescent lamp 
of a given voltage, and then near to or over a gas light of equivalent 
photometric value or candle power. It will be noticed that the loss of 
radiation and by the thermic waste, as sensible heat, in the products of 
combustion, is enormously exceeded in the gas light ; so that, although 
there is the initial drawback of 90 per cent. loss of thermo-dynamic en- 
ergy, and pari passu thermo-luminous energy, against the electric 
light, the efficiency of the electric light at the luminous point is greater 
than in the gas light, which loses great lighting energy by the waste of 
heat in radiation and as sensible heat. Actual calorimetric comparative 
tests confirm this statement. In the best recuperative gas lamps, and in 
the incandescent gas lamps of the Welsbach type, this loss is, however, 
very much reduced. The advantage of the fuel gas power in popular- 
izing electric lighting and other applications of electricity will, the au- 
tlior thinks, be now realized. It will, however, be interesting and in- 
structive to compare the thermo-luminous efficiency of gas burnt direct 
at the gas burner, and also burnt in a modern gas motor ; the dynamic 
energy produced being afterwards converted into luminous energy, 
thus— 


: Electro-L 
bana em bao yo mann: te tl a 
Gas motor. Dynamo. Incandescent electric lignt. 


For the comparison, a lighting power equivalent to 510 16-candle 
lights is assumed to be burning for a period of 1 hour. The electric 
light equipment consists of an efficient gas motor ; the insulation of the 
leads is fairly perfect, and they show a loss of only 2 per cent. The dy- 
namo is assumed to realize 75 per cent. of the dynamic power supplied 
to it. 


Summary. 
510 incandescent carbon filaments in vacuo lamps, each of 
60 watts, or (say) equivalent to 16 candles............ = 30,600 watts. 
sa. i uci RE cae ae had oun oenevekews = 31,300 “ 
To compensate for 75 per cent. of efficiency, or a loss of 
2B per cont.........c.. seer eeeceecceeesvens eats ee ee = 89,100 “ 


Assuming this watt output to absorb 52.6 indicated horse power, then, 
accepting 20 cubic feet per indicated horse power, the consumption of 
gas per hour equals 52.6 x 20 = 1,052 cubic feet. Then the number of 
candles of photometric value obtained per cubic foot of gas burning | 
hour, would be equal to (510 x 16) + 1,052 = 7.7 candles per cubic foot 
of gas burnt in the gas motor cylinder. Ordinary 16-candle gas 
burning at the rate of 5 cubic feet per hour will give an open flame light 
of a luminous value of 12 candles. Hence 12 +5 = 2.4 candles per 
cubic foot per hour. An inverted recuperative gas lamp will give, with 
a consumption of 5 cubic feet per hour, a light equal to 40 candles. 
Then 40 + 5 = 8 candles per cubic foot per hour. And an incandescent 





gas lamp of the latest improved form may be taken to give, with the 
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same consumption of gas, a light equal to 50 candles—then 50 + 5 = 10 
candles per cubic foot per hour. Taking the consumption of gas test 
per se, upon which to base comparisons of efficiency, it will be seen that 
the consumption of gas in an efficient gas motor cylinder, with a care- 
fully arranged electric light equipment, offers an economic advantage in 
comparison with naked flame gas lights. 

In the event of fogs, the gas engine can be started instantly, and 
almost in the time the author is writing this paragraph the electric light- 
ing energy is at the disposal of the user; so that in almost every sense 
the use of the gas power would be highly advantageous, and would be a 
fitting handmaid in the service of man, in the economic distribution of 
electric, thermic and dynamic energy. 

The author has demonstrated, in various articles, that the cause of our 
increasingly dangerous and dense smoke fogs is due to the imperfectly 
consumed hydrocarbons of bituminous coals. The absolute cure for 
this curse of English city and town life is the use of fuel gas ; and this 
apology is alone sufficient, as it includes the removal of all those barri- 
ers to nature’s sustaining and vitalizing influences on mankind. The 
smoke of towns cuts off the actinic rays of light, lowers the animal tem- 
perature and enervates and reduces animal vitality. The gas fuel appli- 
cation would remove a great part of this evil, which is at once the dis- 
grace and danger of modern civilization. 

It is well known that, whilst we are ransacking foreign countries for 
agricultural fertilizers, we have in the nitrogenous constituents of our 
fuel resources a quite sufficient storage of agricultural fertilizers; but in 
our present method of consuming coals, all the fertilizing wealth is wan- 
tonly and deliberately thrown away. The conversion of the solid fuel 
coal into a gaseous condition enables the recovery (if not synthetical 
formation) of the nitrogenous agricultural fertilizers to be easily effect- 
ed. It is generally accepted that 25 pounds of sulphate of ammonia 
may be recovered from 1 ton of bituminous coal. But it is stated, with 
some reason, that under certain specific conditions of manufacture, as 
much as 70 to 80 pounds of sulphate of ammonia per ton of coal gasi- 
fied can be obtained. Whether this is so or not is unimportant ; suffice 
it to say that the nitrogenous and other residuals of gas manufacture 
have enabled gas manufacturing firms to realize most substantial finan- 
cial advantages ; and all solid fuel of the bituminous class, so convert- 
ed, offers similar facilities. 

Even with the comparatively high prices charged for gas, its value as 
a fuel or heating agent has become widely appreciated—especially by the 
classes to whom the financial question is of minor importance. The fol- 
lowing list, long as it is, gives an imperfect idea of the area filled by gas 
fuel: For motive power—gas engines for all operations requiring dy- 
. namic energy, and especially available for application of electric energy 
generated in well distributed stations, by which the use of expensive 
storage batteries will be avoided. For industrial purposes—welding, 
soldering, brazing, forging, fusing, baking, roasting, boiling, tinwork, 
melting, blowpipe, muffle heating and dentists’ and laboratory work. 
For domestic and associated purposes—cooking, coffee roasting, drying 
clothes, frying, instantaneous water heating, smoothing-iron heating, 
toasting and grilling, plate drying, heating tailors’ irons, heating, wash- 
ing and laundry work. By the employment of modern gas fires, nearly 
all the pleasures so typically English of the open fire, can be obtained 
without the accompanying dirt, trouble in the lighting, maintenance or 
regulation, and other inconveniences ; and by the use of recuperator 
gas fires, and the low price fuel gas supplied, no householder need pay 
more for his gas heating convenience in London than it costs him for 
coal used in the usual wasteful manner, not to mention the saving of 
domestic labor in washing, the deterioration of furniture, curtains, etc. 
It has been proved that a dinner can be cooked for a very large family 
for a little more than 1d. 

Hygienically, the open gas fire, in which there is no exposed horizon- 
tal iron surfaces upon which the organic matter in the air can settle 
and become cremated, is all that can be desired from the point of econ- 
omy and efficiency ; and special apparatus can be supplied to enable 
any temperature for invalid purposes to be maintained, and by which 
ventilation can also be adequately and properly secured. 

Referring to the paragraphs in which it was demonstrated that there 
is no advantage in distributing high and expensive photometric gas for 
heating purposes, this fact is further accentuated by the statement that 
ordinary English gas coal, economically distilled, cannot be said to 
produce gas of a higher luminous value than is indicated by 14.74 sperm 
candles. To obtain a higher photometric standard involves either an 
economic method of distillation, or resource to expensive cannel coals, 
which adds, for every candle of additional photometric value power per 
1,000 cubic feet, above 14.75 candles, from $d. to 14d. above the average 
cost of gas. The ratio of the measure of this addition, therefore, has to 





be added to the measure of advantage of supplying low candle gas for 
power and fuel purposes. 

Let us assume that the Birmingham power and fuel gas is composed 
of a mixture of the standard 17.4-candle gas, and a non-luminous but 
purified generator gas, proportional in such a measure as to produce 
12-candle gas. The purified generator gas can be produced from bi- 
tuminous coal at 4d. per 1,000 feet. The statutory 17.40-candle power 
gas would have to be diluted with 620 feet of generator gas ; so that the 
cost of 1,620 cubic feet of 12-candle gas can bejtaken as equal to 2s. 2.8d. 
x 2,48d. = 2s. 0.76d., or equivalent to 1s. 6d. per 1,000 cubic feet. This 
price allows approximately of a gross profit of 8.969d. per 1,000 cubic 
feet to be realized. The price might therefore be reduced by 2d.; leaving 
the gas to cost 1s. 4d. per 1,000 cubic feet. The gas would have a ther- 
mic value of (say) 686 British thermal units per cubic foot. Were the 
gas distributed with a candle power value of 10.5 candles, the cost would 
be profitably fixed at 1s. 2d. per 1,000 cubic feet. The cost of an actually 
available brake horse power taking 28 cubic feet per indicated horse 
power, and deducting 21 per cent. for internal work, may be calculated 
to equal 0.474d. per brake horse power per hour, or less than }d., 


against 6d. the cost of hydraulic power. With the 12-candle power gas, — 


taking 24 cubic feet per indicated horse power, the cost of 1 brake horse 
power per hour will equal 0.52d., or rather more than }d., or about one- 
fourth the equivalent cost of hydraulic energy. 

A fuel generator gas could be produced of a non-luminous character 
from coke or anthracite, and of a slightly luminous value from slack 
coal, at a less cost than the 10-candle gas proposed, and by its compres- 
sion equivalent to from 4 to 8 inches of water, practically the same 
heating power could be passed through the mains as with lighting gas. 

When it is realized that the thermic value of the gas obtained from 1 
ton of coal distilled in ordinary retorts is only some 6,000,000 of British 
thermal units, and that there is a balance remaining of some 15,000,000 
to 19,000,000 of British thermal units residual in the coke, it will be eas- 
ily realized that this residual value might be more economically distrib- 
uted to the consumer. From { pound of anthracite, 1 pound of slack 
coal, and 1} pound of good coke, fuel gas can be generated that will de- 
velop 1 indicated horse power. If we take it that 1 cubic foot of anthra- 
cite or coke gas has a thermal value of 165 and 145 units respectively, 
then 4 cubic feet are equal to i cubic foot of town’s gas. 

Now estimating a production of 125,000 cubic feet of generator gas 
per ton of anthracite, costing 10s., this is practically equivalent to 1d. 
per 1,000 cubic feet, and taking the cost of labor and purification and in- 
terest on plant at 14d. per 1,000 cubic feet, multiplying by the thermal 


value ratio to that of coal gas, eP gives the equivalent value of anthra- 


cite generator gas at 9d.; and the equivalent value of coke generator gas 
equals 11}d. So that the non-luminous gas could be sent to the con- 
sumer at a less cost than the 10-candle gas for an equivalent fuel value. 
Generator gas, produced from ordinary bituminous coal, may be taken 
to give an average thermic value of 180 British thermal units ; and the 
cost of this coal only slightly exceeds 9s. But assume the cost to be 10s. 
and the labor of purification and maintenance to cost 1d. per 1,000 
cubic feet, then the cost of the slack coal gas, to give an equivalent ther- 


mal value to town gas, will be as es x 2§ = 9.6d. per 1,000 cubic feet. 


So that it appears that the balance of advantage is between anthracite 
and slack coal, and in nine cases out of ten the low cost of the slack 
coal would decide the economic question in favor of the latter fuel. 
Fuel and power gas generated from either of the solid fuels mentioned, 
can be distributed under a slight pressure at a less cost than the 10- 
candle power gas so as to give an equivalent thermic value. 

One advantage possessed by the generator gas is the fact that the labor 
factor of cost in proportion to the volume of gas produced is less than 
that associated with retort gas. The feeding of the fuel can be effected 
automatically. It has already been stated that, on a small scale, fuel 
gas generated from anthracite coal has driven gas engines at a cost in 
fuel of less than 1 lb. per indicated horse power—thus far-and-away 
surpassing any contemporary work in other fields of thermo dynamics; 
and this generator gas, but for its characteristic non-luminosity and 
practical inodorousness, is the beau-ideal fuel. The generator gas pro- 
duced from slack coal has its own generic odor, and is slightly lumin- 
ous. A calorimetric test of this gas has indicated 220 British thermal 
units per cubic foot. It is, however, altogether inadequately luminous 
for lighting purposes ; and it is considered by the author that 10-candle 
gas, although exclusively a heating gas of a satisfactory distributing 
character, is also a luminous one, and better, in fact, than the natural 
gas of Pennsylvania, and which is used for heat, power, and light. 

The 10-candle power gas approaches very closely in character to the 
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American natural gas, both thermically and chemico-constitutionally. 
It is very easy to burn the gas economically, whereas the rich hydro- 
carbons of the high candle power gas are far more difficult to consume. 
With this rich gas, the nice and adequate proporiion of air to oxidize 
the combustible elements is more difficult to effect ; and the result is 
generally incomplete combustion, and consequent thermal waste. It is far 
more advisable to contribute an excess of air to support combustion, and 
lose by abstraction of an excess of sensible heat in the products of com- 
bustion, than to lose imperfectly consumed gases having unexhausted 
thermo-chemical energy. 

The 10 or 12-candle power gas is thus a fuel that will be found econ- 
omical to use both as a heating and power agent, besides being con- 
veniently luminious. It must, however, be understood that the author 
does not recommend low candle gas for all lighting purposes. Where 
enriching agents can be cheaply obtained, it is more economical, and a 
higher thermo-luminous or lighting efficiency can be obtained, with a 
high proportion of a condensed character of hydrocarbons in the flame; 
and the higher the candle power, within certain limits, the better. 

It follows, therefore, that to effect the introduction of an economical 
gas for power and fuel purposes: First, it should have a photometric 
value of 10 or 12 candles. Second, in order that the gas shall be dis- 
tributed without involving large diameter and consequently expensive 
mains, the gas shall be distributed under a pressure equivalent to from 
4 to 16 inches of water. Third, to encourage the use of gas motors 
felicitous arrangements of hiring or easy hire payment systems shuuld 
be started to gradually introduce the gas for domestic heating systems. 
Fourth, to effect the most desirable conditions will involve the em- 
ployment of special high-pressure mains and special gas compression 
plant. 

The Birmingham Corporation can initiate the distribution of fuel and 
power gas system, and establish its advantages in the following man- 
ner: First, by taking over the distributing mains of the late Birming- 
ham Compressed Air Company. Second, by utilizing the present com- 
pression plant of thesame Company. Third, by establishing fuel gas gen- 
erator plants to produce fuel gas from coke, anthracite, or bituminous 
slack coal, as may be found most economical, to mix with the ordinary 
standard candle power retort coal gas. Fourth, by establishing three 
or more small storage holders of (say) 5,000 cubic feet capacity each, for 
mixing the generator gas with the town’s gas, and equipped with suit- 
able valves and connections. And fifth, by the encouragement of the 
use of the gas fuel in various ways in different parts of the area served 
by the present mains. 

The effect of such applications will result eventually in the general 
demand for the fuel and the power gas; and Birmingham—once the 
supply is extended to feed the entire town—will place herself in the 
foremost rank amongst the municipalities of England. Her sky will 
be unclouded by the hideous pall of smoke; unsullied will in future be 
her architectural creations ; her industrious townsmen will have power 
and fuel advantages unexcelled ; and her housewives will have a do- 
mestic expedient that will reduce the labors and expense of home, and 
add to its comfort and cleanliness. Then, why should Birmingham wait ? 








Cerebral Radiation. 
—— 
[A paper read by Prof. Edwin J. Houston, before the Electrical Section 
of the Franklin Institute. | 


GENTLEMEN : I have thought it possible that it might interest you to 
consider some rather wild speculations in which I have indulged for a 
number of years past, but which I have heretofore refrained from pub- 
lishing. In these speculations, to which I was first led by a suggestion 
from a friend, I have endeavored to correlate, to some extent, the phe- 
nomena of thought with grosser physical phenomena. Although the 
suggestions I have to offer as a basis for a hypothesis of the mechanism 
of cerebration, are confessedly incomplete, and, perhaps improbable, 
yet I have concluded to place them on record as of possible interest to 
the scientific world. 

I am, of course, aware of the fact that the psychical operations of the 
brain are by no means understood. It is generally believed, however, 
that the seat of psychical activity is the cerebrum. The mannerin which 
the brain acts to produce, record, and reproduce thought is unknown, 
and will probably remain unknown. 

On the single assumption, however, that cerebration or thought, what- 
ever may be its exact mechanism, is accompanied by molecular or 
atomic vibrations of the gray or other matter of that part of the brain 
called the cerebrum, I would propose the following hypothesis to 
account for telepathy, mesmerism, thought transference, hypnotism 
and other cognate phenomena, 





Postulatiug the existence of the universal or luminiferous ether, 
which is now generally accepted in scientific circles, and bearing in 
mind the fact that this ether passes through even the densest matter, as 
easily as water through a sieve, it follows that the brain atoms or mole- 
cules that are here assumed as the cause of cerebration, are completely 
surrounded by the ether. Now, since the ether is a highly elastic, easily 
movable medium, it would follow that thought or cerebration, if at- 
tended by vibrations, must necessarily develop in the ether wave- 
motions, which have the brain atoms or molecules for their centers. In 
other words, the act of thought or cerebration necessitates an expendi- 
ture of energy, because it necessitates the setting in motion of these 
assumed atomic or molecular brain particles. 

The exact nature of the motions that are assumed to attend an active 
condition of the brain must necessarily remain unknown as long as we 
are ignorant of the exact nature of the mechanism that ismoved. But, 
if an active brain evolves thought because something is set in motion, 
it, of course, follows that a brain absolutely free from producing thought 
must be at restso far as that kind of motion 1s concerned. An absolute 
freedom from thought in a healthy brain is most probably a condition 
that seldom exists ; relative rest, however, must be quite common. 

That the brain cells, of the gray or other matter involved in the pro- 
duction of thought, can be caused to assume certain groupings or re- 
lations towards one another would appear to follow from the ease with 
which that curious function of the brain called memory, permits it to 
readily recall past peculiarities in the to and-fro motions. By continu- 
ally repeating certain trains of thought, as in study or repeated observa- 
tions, the peculiar motions required to produce such thought are 
probably given a set or tendency to form more or less permanent group- 
ings. When, therefore, the brain is moved or played upon, so to speak, 
these motions recur and certain memories are awakened. 

How may these motions be produced? The answer would certainly 
appear to be both from within and without. Itis, perhaps, possible that the 
flow of blood to an active brain, which as is well known attends all 
active cerebration, is not only for the purpose of nourishing and re- 
building the organ, but also for affording the purely mechanical force, 
that needs but to touch this marvellously attuned organ to awaken the 
thoughts already impressed thereon, or to sit in judgment on new com- 
binations never before presented to it. 

I will suggest an explanation later on as to how these impressions may 
possibly be excited from without. 

Whatever be the origin of these vibrations, or however excited, 
energy is required to be expended in producing them, and as the brain- 
worker will readily acknowledge, the expenditure of such energy often 
calls for an enormous expenditure of nervous force. 

Cerebral energy, or energy thus expended in producing thought, is 
dissipated by imparting wave moticus to the surrounding ether, and 
such waves are sent out in all directions from the brain, possibly in 
greater amount or of greater amplitude from sume of the brain open- 
ings, as, for example, those of the eyes. 

Although there are no absolute proofs of the existence of the mole- 
cular or atomic vibrations of the brain particles which I have assumed, 
such a movement, however, is far from being improbable, and, indeed, 
some facts known to the medical profession are far from being at 
variance with such an assumption. A certain amount of pressure on 
the brain, arising from the pressure of the blood, is necessary for its 
proper action. If this pressure increases beyond a certain value, as, 
for example, in cases of fractures of the skull, where a portion of the 
bone is depressed by the fracture, thereby producing a compression on 
the brain materia]. all thought or cerebration instantly ceases; but 
when this pressure 1s relieved, by the act of trephining, cerebratiou not 
only begins, but, curiously enough, generally goes on from the point 
where the patient left off, when the injury occurred. 

Let us assume, then, that cerebral radiations or waves are given off 
from every sentient or active brain, and that these waves pass into the 
space around the brain something like the waves that are imparted to 
the air around a sounding tuning fork. 

The cerebral radiations are not so gross as those of sound. Their 
wave lengths are almost certainly much shorter. They are imparted to 
the universal ether. 

If such waves, which I would call thought waves or cerebral waves, 
be present in ether that fills all space, it will be interesting to inquire 
what phenomena they might be expected to produce. 

It being assumed that these vibrations take place in the ether itself, 
there need be no doubt or speculation as to the general nature of the 
waves themselves. They would presumably partake either of the na- 
ture of transverse or torsional vibrations. 

The commonest character of the vibrations which occur in the univer- 
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sal ether are the vibrations which are now generally recognized as trans- 
mitting the phenomena of heat, light, electric or magnetic radiations, 
viz., of transverse or torsional vibrations. 

An active brain may, therefore, be regarded as moulding the ether 
around it into thought waves, that are spreading outwards from it in all 
directions. In this respect, it is not unlike a conductor through which 
an oscillatory discharge is passing, producing those waves which Hertz 
has so beautifully demonstrated as resembling the vibrations that pro 
duce light. 

Assume, then, that the cerebral radiations partake of the nature of 
thermal, luminous, electric or magnetic radiations, and the following 
explanation of telepathy, or thought transference, is, to say the least, 
not improbable. 

I would explain the possibility of the transference of specific cerebral 
vibrations from an active brain to a passive or receptive brain, by the 
simple action of what is known ia science as sympathetic vibrations. 
Take the case, for example, of a vibrating tuning fork that is sending 
off its waves across the space which separates it from a second tuning 
fork, not as yet in motion, but tuned so as to be able to vibrate in exact 
unison with it. As is well known, the exact correspondence between 
the period of the active, or the transmitting fork, and the passive, or the 
receptive fork, is such that the vibrations of one fork are gradually tak- 
en up by the other fork, so that the energy of the motion of the one is 
transferred or c»rried across the space existing between them, by means 
of pulses or waves set up in the air which surround them. 

As is well known, such sympathetically excited vibrations can be pro- 
duced in a fork situated at a considerable distance from the exciting 
fork. 

Or, similarly, take the case of the sympathetic vibrations excited by 
waves of light. Solar energy is rad:ated or transferred across the space 
existing between the sun and the earth by waves or oscillations in the 
luminiferous ether. These waves, falling on the delicate structure of a 
leaf, suffer a species of selective absorption, certain wave lengths being 
absorbed and others thrown off. The absorbed waves excite or produce 
sympathetic vibrations in the molecules of carbon dioxide present in the 
leaf, and cause the atoms of carbon and oxygen in such molecules to 
move towards and from one another in inter-atomic vibrations, which 
increase in amplitude or violence until their chemical affinity or atomic 
attraction is overcome and dissociation occurs. The oxygen is then 
thrown from the leaf into the air, and the carbon is retained in the 
structure of the plant. 

Or, take the still more interesting case of what Hertz calls electric 
resonance. As already mentioned, it is now generally recognized by 
electricians that a conductor, which is the seat of an oscillatory electric 
‘discharge, is sending into the space around it electric waves or oscilla- 
tions which travel with the velocity of light, and which are in fact of 
exactly the same nature as light itself. If these electric waves meet a 
circuit so tuned as regards the pericd of oscillation of the circuit in 
which they originally occurred, as to be in consonance with them, elec- 
tric oscillations will be set up in this circuit of exactly the same nature 
as those exciting it. 

In view of these facts it does not seem improbable to me that a brain 
engaged in intense thought should act as a center of cerebral radiations, 
nor that these radiations proceeding outwards in all directions from 
such brain should affect other brains on which they fall, provided, of 
course, that such brains are tuned-to vibrate in unison with them. In 
such cases the absorption of energy by the recipient brain may be either 
a species of selective absorption, in which its train of thought is only 
modified, or it may be absolute, in which case the recipient brain has 
excited in it an exact reproduction of the thoughts of the exciting brain. 

Such a hypothesis is far from improbable ; on the contrary, it would 
appear to be supported by a variety of curivus circumstances, which 
have only wanted some general hypothesis to properly correlate them. 

If such a hypothesis be true, then these cerebral vibrations or radia- 
tions must travel through space with exactly the velocity of light. 
This is of course on the assumption that the vibrating or oscillating 
brain molecules or atoms set up vibrations similar to those of light. Of 
course, this equality between the velocity of cerebral wave propagation 
and that of light is true only for free ether. In the ether which fills 
the interatomic or intermolecular spaces of gross matter, or, as it is 
technically called, combined ether, the velocity of wave propagation 
varies according to the particular character of the matter with which it 
is associated. A retardation or decrease in the velocity of the assumed 
cerebral waves would doubtless be experienced while passing through 
the materials of the skull and head. 

If thought travels aloug waves in the ether similar to waves of light, 
it would be able to travel along any path by which rays of light can 





pass. It can therefore travel along rays of light—that is, along paths 
in the ether through which rays of light are moving. 

There is a well known experiment in hypnotism, in which the pa- 
tient, placed in a state of semi or complete unconsciousness, has his 
brain called into a more or less active condition by the suggestions of 
the hypnotizer, which might seem to somewhat favor the hypothesis of 
cerebral radiation. 

It might be interesting, in view of the above suggestions, to see 
whether a hypnotizer, placed in such a position as regards the hypno- 
tized that flashes of light falling on his eyes shall afterwards fall on the 
eyes of the patient, to observe whether or not acts of suggestion are 
more readily perceived by the brain of the hypnotized along such rays 
of light than without the aid of such rays. 

If the preceding speculatic ns be regarded as wild, and that this is true 
I have already granted, what may not be said as to the following ? 

If thought radiations partake of the nature of ether waves, then there 
should presumably exist, in the thought radiations or waves, phenom- 
ena corresponding to the various phenomena of thermal, luminous, 
electric, or magnetic radiation ; even the phenomena of reflection, re- 
fraction, and possibly even of dispersion of such waves, would appear 
to be a possibility. In this connection it is of interest to imagine the 
analysis or separation of a complex wave of thought into its component 
or elementary waves, corresponding to the separation of a beam of 
light, by means of a prism. 

In this connection there would be a new significance in the phrases, 
‘radiant with thought,” or, ‘to concentrate one’s thoughts on a sub- 
ject.” 

If thought radiations or waves partake of the nature of light, then it 
would seem among the remote possibilities of science to obtain—say by 
means of a lens—a photographic impression of such thought waves on a 
suitably sensitized plate, somewhat after the manner of the ordinary pho- 
tographic picture. Such a thought record, suitably employed, might be 
able to awaken at any subsequent time, in the brain of a person submit- 
ting himself to its influences, thoughts identical to those recorded. 

Of course, I am aware of the improbability of such a record being 
obtained in the near future, and of the exceeding difficulties that would 
seem to stand in the way of ever obtaining it. 

Until we know something more definite concerning the nature of 
these assumed cerebral vibrations and of their lengths, we must neces- 
sarily be seriously handicapped as how to best permanently fix them on 
a suitable record surface, and how afterwards to cause such record sur- 
face to interpret its peculiarities to the brain. I merely throw it out as 
a possibility of what science may have in store for those who come after 
us. I would suggest, in this connection, that 100 years ago it would 
probably have been regarded as quite impossible that the telephone or 
or phonograph could have been produced. 

Such a thought record, however, if obtained, would not be an image 
of the thought itself, or of the particular groupings of the particles, 
whose to and fro movements attend or produce thought, any more than 
the tracings of the phonograph record form an image of the spoken 
words. They would merely represent the to and fro motions of the 
ether set in motion by the thought or cerebrations. 

An eye looking at such an image would not be influenced thereby. 
If, however, ether waves similar to those recorded could be reproduced 
by causing light to pass through such photographic images of the to 
and fro motions of thought waves, such waves might be caused to in- 
fiuence the brain and thereby awaken thoughts similar or identical to 
those recorded. 

I have often amused myself with picturing a possible thought-record- 
ing machine, whereby the thoughts of an active brain might be recorded 
continuously and permanently on a moving sensitized film, the exposed 
surface of which was placed at the focus of a large lens placed in front 
of anyone engaged in intense thought. 

If, like the cylinder or plate of a phonograph or gramophone, such a 
record were afterwards rotated at the same speed as that at which it 
received its impressions, under circumstances in which light passing 
through it is moulded ints waves similar to those recorded on it, such 
waves when caused to act on a receptive brain should, it would certainly 
seem, excite therein thoughts identical to those recorded as its record 
surface. 

Of course, it is needless for me to say that such a machine has never 
been actually constructed and is still as unsubstantial as are the specula- 
tions which I have offered you. Indeed, the probabilities against its be- 
ing produced are so great that I have hesitated even to mention it. 

Some experiments might be tried in a similar manner in thought 
transference, by holding large lenses in front of the eyes of a hypno- 
tizer at such a distance as to converge the assumed cerebral radiations on 
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the eyes of the hypnotized. These experiments might be tried either 
along with light, or independent of it. 

I know that many points of the hypothesis which I have suggested 
are quite improbable, and that I may and probably will be misunder- 
stood by some as putting forward facts rather than a bare hypothesis. 

Probably one of the most serious objections to the hypothesis is to be 
found in the fact that the phenomena of telepathy and thought trans- 
ference are not of more frequent occurrence. This I must frankly 
acknowledge to be a most serious objection. I would suggest, however, 
that the comparative infrequency of the phenomena may possibly be 
explained by the presence in the human body of a shield which protects 
the brain or the nerve centers from the effects of cerebral radiations. 
It is not impossible the sheathes of the nerves act as screens to prevent 
the reception by the brain of these thought radiations. 

Prof. Tyndall, in his work on sound, alludes to the well-known fact 
that when sympathetic vibrations are being excited by a sounding 
tuning-fork in any body near it, that there is a greater rapidity of ex- 
penditure of energy of the fork’s motion than when it was not exciting 
such waves. The analogue of this phenomena exists, perhaps, in the 
case of the assumed thought transference. Mental energy is presumably 
expended at a greater rate when it is exciting thought-waves in this 
manner, than when such are not being excited. 

There has often been experienced by me as a teacher a feeling of great 
exhaustion in taking charge of or watching a room in which a number 
of bright students were undergoing an examination. It is possible that 
the cause of this exhaustion is the rapid dissipation of energy by the 
cerebral radiations being absorbed by the receptive brains of the ex- 
aminees. I am informed by certain physicians that a feeling of great 
exhaustion is experienced by them in the treatment of some cases. 

If there be any truth in the hypothesis I have briefly outlined, there 
should be what I would term a kind of vital radiation going on and 
passing outwards from the body of a healthy person, which may not 
improbably excite by sympathetic vibrations in the bodies of weaker 
persons around them, vibrations of a normal or more healthy type than 
those present in the sick person. 

If this be true, the old belief of the efficacy of the laying on of hands, 
or of magnetic healing, may find somefoundation, in fact, apart from 
what it is most probably the general explanation of such phases, viz., 
hysteria. 

I have thrown out the above hypothesis of cerebral radiations with 
considerable doubt and hesitation as a suggestion only to those working 
in the field of telepathy or thought transference, in the hope that I may 
thereby call the attention of such investigators to some phenomena in 
this very obscure field of research. 








The Kirkham Gas Generator. 
anscesiiiade 

On July 26, 1892, U. 8. Letters Patent (No. 479,647) were granted to 
Mr. John J. Kirkham, of Vigo, Indiana, for an improvement in gas 
generators. Using the words of the specification, Figure 1 shows a 
vertical central section of the apparatus ; Fig. 2 is a horizontal section 
on line J J of Fig. 1; and Fig. 3 is a horizontal section on line G H of 
Fig. 1.- 


The invention is in the nature of a gas generator for the manufacture 
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of fuel and illuminating gas and for enriching air and natural gas, in 
which generator oil shall be exclusively used for heating the generator 
and supplying the carbonaceous ingredients of the gas. With this class 
of gas generators the difficulty has been that the generator and super- 





heater could not be heated uniformly or deep enough through the fire- 
brick checkerwork to properly fix the gas, since, on the one hand, if 
the heat were carried high enough at one point, it would cool in the 
more remote portion of the checkerwork and distill tar, while, on the 
other hand, if the heat were carried high enough to prevent this result, 
the first portion of the checkerwork would be heated too hot and would 
burn the oil and cause a deposit of lampblack, in either case involving 
the choking of the generator and the production of an imperfect gas. 
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The Kirkham generator is constructed of masonry, as a vertical stack, 
and is divided into several chambers A B C, by means of transverse 
arches of brickwork 2 and 3. These arches do not entirely separate 
these chambers, but are formed with open spaces in them, as shown in 
Fig. 3, through which the contents of one chamber can pass to the 
chambers below it. Above the arch 8, in chamber A, is arranged the 
superheater, composed of checkerwork 4, made of alternated firebricks, 
to give large superficia] heating surface, and a similar mass of firebrick, 
5, is arranged in chamber B, below arch 3, to form the superheater for 
that chamber. Into the space of upper chamber A there open latterly 
above the checkerwork the injectors RR, and into the space of the 
chamber B above the checkerwork there open the injectors SS. These 
injectors are all alike and may be of any desired pattern. The simple 
form shown, however, works well, and this consists simply of an outer 
case of a double conical shape, open at its outer end to draw in air, and 
having an oil pipe, 0, entering laterally and terminating in a nozzle 
directed inwardly and a steam pipe, 8, outside of the oil pipe and ter- 
minating in the case in a nozzle, also directed inwardly to the generator, 
so that when steam passes in through the pipe it draws in air at the open 
end of the case, and, spraying the oil entering through pipe o, mixes it 
with the air, and thus furnishes the materials to be converted by the 
heat of the checkerwork into gas. Into the upper chamber, A, there 
opens also through the top of generator air valve N, and into the 
chamber B there also opens through the side of the generator air valve 
V, Fig. 2. A manhole, closed by door P, also opens into the chamber 
B to allow workmen to enter to repair the arches and checkerwork. 
There may be any number of these vertical chambers similarly equip- 
ped. 

Centrally in the generator, in vertical position and passing through 
the arches 3 and 2 and supported upon the latter, is arranged a retort, 
D, 12 or 14 inches in diameter, surrounded by firebrick Y, and com- 
municating at its bottom end with the lowest chamber C, and at its 
upper end emerging through the top of the generator and communi- 
cating with a horizontal pipe Z. This pipe Z communicates with a 
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vertical pipe F, which has a right-angular branch K, leading to the 
hydraulic seal L, and also communicates through valve M, just below 
branch K, with a pipe W, which has at its lower end a draft-inducing 
steam nozzle 7. 
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The operation of the generator is as follows : When the machine is 
being heated, a draft is induced through the same in the direction of 
the arrows by the steam jet 7, or other suction device, valve M being 
open. This draft passes down through the chamber A, checkerwork 4, 
through the spaces of arch 3, down through chamber B and checker- 
work 5, and thence down through arch 2 and up through the retort and 
out at pipes # F W. If the machine is, when started, entirely cold, a 
quantity of wood is first placed in the combustion chambers A and B, 
and ignited ; but ordinarily the machine after once being heated up to 
about 2,000°-will remain hot enough even after 12 to 14 hours to ignite 
automatically the spray of oil and air when started up next day. 

Assuming that the machine has been in operation the previous day, 
and it is desired to continue on the next day the making of gas, the fol- 
lowing is the order of procedure: Air valves N and V are opened, as is 
also the valve M, and the steam exhauster 7 starts the draft, as above in- 
dicated. The injectors R Rin chamber A are now set into operation 
by the admission of steam and oil through their respective pipes, and 
the steam sprays the oil and also draws in air, which, becoming inuti- 
mately mixed, at once unite and burn from the high temperature. In- 
jectors, S, are also started into action in the same way to heat the lower 
chamber B, and so on with as many other chambers as there may be in 
the apparatus. 

These hot currents traversing the checkerwork pass downwardly 
through the same and by their distribution of heat equally through all 
the chambers, bring all of the superheaters to the same degree of heat, 
the currents passing downwardly through the arches to chamber C and 
thence upward through the retort, heating the sides of the latter. About 
8 to 15 minutes suffice for the heating, and after the desired high tem- 
perature is obtained the injectors R and Sin the chambers A and B are 
shut off and the air valves N and V closed, the steam exhauster T is 
stopped, and valve Mis closed. The injectors R in the chamber A are 
then started into action again, and oil, steam and air pass in intimate 
admixture, and upon passing through the superheaters and retort are 
fixed into a gas, which passes out pipes HE F K to the hydraulic seal L 
and to the cleaning apparatus, gasholder and mains. This operation of 
making gas is continued as long as the heat lasts, and practice has 
shown that it may continue through about the same period of time that 
it takes to heat up the apparatus—+. e., from 8 to 15 minutes. 

The advantage of the central retort opening through the top of the 
generator is that it saves a great quantity of heat and renders the appar- 
atus more effective and economical. 

There may be any number of chambers A and B, with their super- 
heaters of firebrick, and they may be of any size. The preferred size is 
a diameter of 6 feet for the chambers and a space of 18 inches between 
the checkerwork and the arch above it. With this construction it will 
be seen that with the superheaters arranged in series in separate cham- 
bers communicating with each other and each provided with its own in- 
jectors and air valves, every part of the generator is heated alike, and 
there is neither any deposition of lampblack from excessive heat at one 
point nor any distillation of tar from deficient heat at another. 








The Effects of an Auroral Disturbance on Cables and Land 
Lines. 
SS ee 

The New York Sun says that the remarkable auroral disturbance on 
July 16 produced curious phenomena on the telegraph circuits and 
instruments of submarine cables and aerial land lines that may afford 
data for scientific men in determining the actual nature and laws of the 
mysterious auroral phenomenon itself. In a broad sense telegraphic 
circuits are affected by auroral displays in the same manner as by 
violent thunderstorms, but the precise effects from the two causes are 
very different. Interruptions to telegraphic communications on lines 
in far northern latitudes are of frequent occurrence. The lines in 
Canada, for instance, which run north of Lake Superior, from Montreal 


to Winnipeg, are at certain seasons of the year interrupted almost! 


nightly by slight auroral disturbances. But the disturbance on July 
16 was the most remarkable in its effects on telegraph circuits of any 
noted for a great many years, if not the greatest of all such displays. 
A prominent electrician in this city took careful note and tests of the 
effects of this disturbance, and he calculated that the force of the 
electrical current from the auroral disturbance was equal to 500 volts. 

It is interesting to uote, too, that the telegraph instruments showed 
the auroral disturbance to be very much greater during the day, from 
about 11 in the morning to 4 in the afternoon, our time, when there was 
no spectacular display of celestial scenic effects, than it was at night 
when the wonderful phenomenon was so apparent. The electrical dis- 





turbances were noted at precisely the same time in this city, in 


Chicago, and in Nova Scotia and Newfoundland. In Chicago it was 
noted that, while the sky was cloudless and the sun was shining 
brightly, tremendous currents of electricity charged the air, completely 
interrupting all telegraphic communication. The currents came in 
waves at irregular intervals. 

But the most interesting effects were noted on the delicate instru- 
ments of the Atlantic cables, and with these, on account of their pe- 
culiar construction, various phenomena of the auroral disturbance 
could be noted that were not possible on land line instruments. With 
the latter the effect was simply to put a current or a ground on the 
circuit, which broke things up generally and prevented all communi- 
cation. On the cable instruments the length, intensity, and direction 
of the waves of electricity were recorded accurately. The effects 
were noted on the instruments of the cables that run into this city from 
Nova Scotia, and on the long cables at Nova Scotia and Newfound- 
land, which run under the Atlantic to Ireland. It was on the long 
cables that the auroral effects were displayed most strongly, and as the 
cable drops directly from the office into the ocean, and lies at the 
bottom in some places three miles down, the presumption that the 
auroral force was exerted through that watery space as well as on the 
instruments directly is of interest. 

The siphon recorder, the instrument used for submarine cable tele- 
graphing, is the most sensitive kind of galvanometer in practical use. 
The auroral disturbance interrupted communication entirely. During 
the disturbance, especially between the hours of 11 and 3 midday, the 
siphon or needle was deflected intermittently very strongly from the 
zero, or middle, position, and it swayed first to the right, and then to 
the left. The movement of the needle was very slow. It would 
suddenly move away to the left, pulled by, say, a northerly current, 
and would be pulled very far, indeed, beyond the limit of any cable 
current, indicating that the current was very powerful. It would re- 
main at the extreme point of deflection from 5 to 10 or 15 seconds, and 
then return slowly to zero. Sometimes immediately, sometimes a few 
seconds or minutes later, the needle would be pulled slowly in the 
other direction by a southerly current, would deflect toa remarkable 
distance, remain there a few seconds, and then return slowly to zero. 
That seemed to indicate that the electrical currents set up by the aurora 
were very powerful, were steady and of long duration, and alternated 
in direction of force in their polarity; they were like great waves of 
the ocean ebbing and flowing. The effect of a severe thunderstorm on 
a cable instrument, felt often when the storm is far at sea, is a quick, 
instantaneous jerk of the siphon, the effect lasting only an instant. 
The cables were affected in the evening of the auroral display when the 
heavens were aglow with the magnificent streamers and banners of 
light, but the interruption was very slight as compared with that ex- 
perienced during the day. 








Central Station Lighting in Small Cities. 
nse 
By Wm. H. Bryan, in Western Electrician. 

The larger cities of the country are very far from having a monopoly 
of electric light. There is hardly a town of 30,000 inhabitants which 
has not its central station—and sometimes more than one; while a 
great many smaller places are similarly equipped. There are, in fact, 
a number of villages of less than 1,000, where fully equipped plants are 
regularly operated. 

There are abundant reasons why this should be so. The first cost of 
a plant of a suitable capacity is small, and it may readily be extended 
over comparatively wide areas. Land, buildings, labor, and frequently 
fuel, are cheap; and there 1s sometimes the seductive influence of an 
unused water power in the vicinity. There is abundant space, and 
plenty of light and air—ideal conditions which permit of an arrange- 
ment of plant admirably fitted for good work. To these tangible ad- 
vantages may be added the often imaginary one of a present or pros- 
pective ‘“‘ boom,” and the desire to equal or out-do some neighboring or 
rival town. 

And yet it must be admitted that the results of these installations are 
notall that could be desired. Some important elements, bearing directly 
upon the question of success or failure, have evidently been under- 
estimated, or wholly overlooked. True, a few such plants have pros- 
pered, and many others maintain satisfactory service, and are able to 
keep going. Others, however, find themselves playing a losing gamo-- 
fixed and growing expenses, and limited incomes; no money for in- 
terest, respairs, or renewals. 

This unsatisfactory state of affairs has caused foreign capital to be 
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very slow—if not entirely unwilling—to seek investment in such 
plants, and has even hurt the cause of electric lighting in general, even 
under conditions entirely favorab‘e to success. 

Wherein does the trouble lie? And is there a remedy? To consider 
these questions intelligently it is desirable, first, to get a clear idea of 
what constitutes success. 

There must, of course, be satisfactory service—the lights must be of 
proper candle power and uniform intensity. There must be no inter- 
ruptions and no delays in starting. All reasonable demands as to 
character and sub-division of the light and extensions of circuits must 
be met. Prompt and courteous attention to the wants of patrons is 
indispensable. In short, the light must be so superior in quality, and 
so reasonable in price, as to insure a large and growing demand. Such 
a plant would certainly be considered a success from the standpoint of 
the customer. . 

Whether a plant so operated is successful from the standpoint of the 
investor is, however, quite another question. Do the established rates 
yield a proper net income? And it must not be forgotten that financial 
success means far more than a mere surplus of income over running 
expenses. The permanently successful station must have a gross 
income sufficient not only to pay all ordinary operating expenses, but a 
net income which will pay : 

First—A fair interest on the capital invested, say from five to ten per 
cent., depending on the ruling rates in the vicinity, and 

Second—A certain regular sum for a sinking fund. This may be 
expended wholly in keeping the apparatus and plant in as good condi- 
tion as new; it may be used partly for ordinary repairs, and the re- 
mainder set aside for the purchase of new machinery when the present 
shall have worn out. The proper amount to charge to sinking fund 
varies widely, depending on the character of the service, the design 
and construction of the apparatus, and the intelligence and care exer- 
cised in its operation. It should rarely be estimated at less than eight 
per cent. per annum on the first cost of the plant, and sometimes 
should be as high as twenty per cent. In the earlier daysof electric 
light installations, when designs were bad, methods of construction 
crude, and the handling and care poor, even the latter figure was fre- 
quently toolow. These objections, however, have been largely over- 
come in late years, with the result that better service and greater dura- 
bility are now readily obtainable. 

It isheld by some that the earnings should also be sufficient to provide 
for such increase of capacity as is necessary to enable the plant to keep 
pace with the growth and advancement of the community it serves. 
Quite a number of the plants in the larger cities have done this, and 
they are now pointed out as shining examples of success. Such results 
are cause for congratulation, and would be highly desirable to obtain ; 
but they cannot legitimately be charged against the earnings. In- 
creased demands and increased opportunities for revenue justify the in- 
vestment of additional capital—on which in turn the same net revenue 
must be earned. 

Failure to earn a net income sufficiently large to meet the require- 
ments of interest and sinking fund will in time inevitably lead to disas- 
ter. The effect will first be felt in inability to properly operate and 
maintain the plant, resulting in an impairment of the service and dis- 
satisfaction among the patrons, which can but add to the trouble and 
hasten the end. 

A brief study of the situation as it usually exists in small cities and 
towns may not be out of place. Mention has already been made of the 
favorable conditions, real and imaginary. What are the unfavorable 
influences which in so many cases have caused financial disappoint- 
ment, if not ultimate failure ? ; 

First of all, the demand is so varied in character as to be beyond the 
capacity of the average station to meet. People want arc lights of dif- 
ferent candle powers ; long and short hours; incandescent lights of all 
candle powers, and at any distance; current for power at varying 
pressures. But few subscribers need light after midnight, but there 
will be quite an unfavorable sentiment raised if the lights are shut 
down at 12, although there is rarely sufficient income to justify operat- 
ing after midnight. 

The area to be covered is frequently large, and the users scattered, so 
that an unusually large investment in mains is necessary in proportion 
to revenue. So much so, in fact, that no other form of public illumin- 
ation would be thought of at all. 

The hours of lighting are short. Stores and business houses close 
early. There is little or no activity on the streets after darx, and there 
are usually no theaters or halls or other regular places of amusement to 
keep people up late. 

Neither is there usualiy a demand for as high a grade of illumina- 





tion, nor as large a quantity of it, as exists in large cities. The people 
have been accustomed to coal oil or candle light for indoors, and a few 
feeble oil or gasoline jets for the streets ; and they do not readily see 
the advantages of more and better light. There is not the rivalry be- 
tween adjoining districts or streets, nor between neighboring or com- 
peting business houses, which has so frequently resulted in increased 
demands for light in the cities. 

Furthermore, there are but few large stores and residences where any 
large and concentrated demand can be expected. The outfit must there- 
fore be distributed among a larger proportionate number of small con- 
sumers, with a resulting increase in the cost of operation and mainte- 
nance per unit. But few places will be found where arc lights can be 
economically employed. The vast majority cannot afford to pay a liv- 
ing price for such a light. 

And it is at first difficult to convince them that the new form of light 
is really worth what it costs. It is not claimed that electric light can be 
furnished as cheaply as coal oil, except in remote districts, under condi- 
tions particularly unfavorable to oil. It takes time to prove the supe- 
rior merit of electric light, its greater illuminating properties, its safety, 
cleanliness, ease of handling and its adaptability to varying conditions. 
Make the price as low as you will, and there are still many who think it 
too expensive. They and their fathers and grandfathers have gotten 
along in the past with oil and candles, and they are slow to see wherein 
an improved light is worth more to them in dollars and cents. 

Right here is where the carefui and conservative station manager 
meets his greatest difficulty. The maximum rates are usually fixed by 
charter or ordinance, and are seldom excessive. Shall they be rigidly 
adhered to, at the possible cost of restricting the output far below the 
station’s capacity, or shall a general reduction be made, trusting to in- 
creased consumption to bring up the revenue? What schedule of rates 
will bring in the maximum net returns? 

Many failures may be traced to unwise competition. A town may 
already havea small gas or electric light plant which is serving the peo- 
ple fairly well. There are always some malcontents ready to raise the 
cry ‘‘monopoly,” who imagine that unheard of profits exist in the light- 
ing business. The result is the installation of a second plant. As there 
is not sufficient business for both, rates are cut to secure or hold what 
business there is, and losses result. \/sually itis simply a question of 
the longest pocketbook. The struggle is finally ended in consolidation 
or the extinction of one of the plants, and ancther failure of electric 
lighting as an investment is chronicled. 

Not far from these are the cases where illuminating companies add 
electric lighting plants in order to forestall the installation of aplant by 
others, thus keeping the entire lighting business in their own hands. 
There are, of course, certain economics of operation which should re- 
sult, due to combined management, reduced or no cost for space, build- 
ings, etc. But it is not uncommon for the electric lighting department 
to be run as a side issue, without special expert attention. No enthusi- 
astic and persistent effort is made to enlighten the public regarding the 
meritorious features of the new light. Small wonder then, that such 
plants fail to earn a proper income, particularly where the demand for 
light is limited in quantity and revenue. 

These are some of the conditions existing in the town itself, and which 
not infrequently determine in advance the probabilities of success. 
Failure may, however, result even when a fair review of the situation 
amply justifies an installation, and from causes inherent in the plant 
itself. 

The manner in which the average plant of this kind is purchased is 
usually such that the chances of success are against it from the start. A 
number of public spirited citizens, each successful in his own line, agree 
upon the necessity for such an improvement. They get together, organ- 
ize, secure a franchise and a city lighting contract if possible. They are 
waited on by representatives of all the companies manufacturing and 
selling apparatus, and are invited to go on tours of inspection. Visits 
are made to other towns, where the operation of plants is inspected. 
There is rarely a man among them qualified by education or experience 
to pass upon a problem of this kind fairly or intelligently. Neither are 
the men in charge of the plants visited usually capable of judging any 
apparatus or system outside of the particular type they are themselves 
operating. As a result the plant last visited, the one with the greatest 
income, the lowest priced apparatus, or the most glib salesmen, deter- 
mine the choice, without respect to whether the apparatus selected is 
suited to the requirements, which may be—and usually are—different 
from those elsewhere. Men who would not think of acting as their own 
lawyers or physicians, who would not build a bridge without having an 
engineer, nor a house without an architect, unhesitatingly take in their 
own hands decisions involving the most complicated of technical and 
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expert considerations. Usually the salesmen securing the contracts do 
the engineering, and it is greatly to their credit that they so often secure 
successful results in the face of many unfavorable conditions. 

Not infrequently, however, the salesman is not asked to supervise all 
the work. And sometimes, when asked, he is prevented by previous 
engagements and lack of time from following the matter up as he would 
like. Often, however, the propersolution of the problem involved calls 
for wider experience and more thorough training than are possessed by 
the average salesman. The companies whose systems are used, and who 
build the apparatus, should, and frequently do, take a decided interest 
in the plant, but as their business is manufacturing and selling, and not 
operating, and as their best men are usually very busily employed on 
other and more profitable work, it is seldom that they can follow up 
each separate installation. 

Frequently, therefore, the system selected is by no means the best for 
the existing conditions ; the owners adhere to a single system, where a 
combination of several systems would often be better ; the plant is 
poorly designed and arranged, and accidents and interruptions are fre- 
quent ; the character of the attendance is inferior ; the parent company 
appears to take little interest in it ; and no expert supervision whatever 
is being exercised. 

It is evident that this unfortunate state of affairs can only be remedied 
by a more careful, thorough and unbiased consideration of each special 
case. Where the conditions are clearly unfavorable it is better for every 
one in the end to discourage the enterprise. If the outlook is not 
reasonably promising, do not put in the plant at all. Much of the 
trouble in the past has been due to the misdirected energy of the sales- 
men in working up and selling plants in locations where they could not 
thrive by any possible means. 

If the preliminary expert study of the situation is favorable, then let 
careful plans and specifications be prepared by a disinterested specialist, 
covering the general system, or combination of systems best fitting the 
conditions. Give the contract to a company of standing and exper- 
ience, under the supervision of its own expert--or better still, of the 
local company’s expert or consulting electrical engineer. Give special 
attention to the training of the man or men who are to operate the plant; 
and let there be regular and continued expert inspection and supervision 
after starting. 

For already existing stations the remedy is not soclear. A prelimi- 
nary study of the local situation in all its bearings is necessary to any 
improvement. Sometimes the case is desperate, but not infrequently it 
is possible to remodel the plant, locate and remedy troubles, revise the 
rates, rearrange the general plan of operating, so as to materially im- 
- prove the plant’s prospects—all without excessive cost. 

Altogether, the subject is well worthy of more study than has thus 
far been given it. 








Conflicting Aspects of Lamp Litigation. 
ee 

In commenting on these matters the Electrical Engineer says that 
the decision of Judge Acheson, in the suit of the United States Electric 
Lighting Company against the Edison Lamp Company for alleged in- 
fringement of Weston’s patent for hydrocarbon treatment of carbon 
burners for incandescent lamps, may or may not mark an important 
epoch in the history of incandescent lamp litigation ; but it will cer- 
tainly have the effect of raising some decidedly interesting and important 
legal questions. Judge Acheson holds that the public exhibition by 
Sawyer and Mann of a “large number of incandescent lamps” con- 
taining treated or flashed carbons, between March, 1878, and May, 1879, 
was ‘‘ a practical and public use.” This, it will be noted, was some time 
prior to any attempt by Edison to make use of carbon. Sawyer and 
Mann took out two United States patents, and at least one British patent, 
covering their invention of hydrocarbon treatment. The British 
patent, known as the “‘ Cheesbrough,” of November 28, 1878, was fully 
sustained by the highest courts of that country, after protracted litiga- 
tion, its principal claim being for the.‘‘ method of preparing the illumi- 
nating portion of an electric lamp, consisting of electricity heating the 
same while it is surrounded by a carbon gas or liquid.” The first do- 
mestic patent (No. 211,262), dated January 7, 1879, was similar to the 
British patent, except that the process claimed was, for some unexplained 
reason, limited to immersion in hydrocarbon “liquid.” After the issue 
of this patent the United States Electric Lighting Company filed a con- 
flicting application, claiming priority of invention in behalf of Edward 
Weston, making substantially the same claim as that of the above-men- 
tioned British patent, and ultimately succeeded in securing the patent 
which has now been pronounced invalid by Judge Acheson. 

The present adjudication 1s, therefore, in effect an affirmation of the 





validity of the Sawyer and Mann patent. Moreover, on November 29, 
1878, Sawyer and Mann obtained a second patent, covering an electric 
burner of carbon “‘ consolidated and purified by electrical treatment in 
combination with a carbonaceous substance,” which, of course, embraces 
treatment by gaseous as well as liquid hydrocarbons. But it will be 
noted that both of these patents were issued, and one of them was ap- 
plied for, subsequent to the date of the British patent for the same in- 
vention, which circumstancestill further complicates the legal situation. 
Both of these Sawyer and Mann patents, as well as the discredited Weston 
patents, are now controlled by the Westinghouse Company, a fact which 
is the more interesting to lamp manufacturers, inasmuch as nearly all 
the incandescent lamps now made contain carbons which have been 
treated by the hydrocarbon process. Another point of interest in con- 
nection with Judge Acheson’s decision is, that the finding is directly 
contrary to that of the late Judge Bradley in the McKeesport fibrous 
carbon case, who, upon precisely the same evidences of fact, held that 
the work of Sawyer and Mann was not a “ practical and public use,” and 
hence did not anticipate Edison’s subsequent discoveries. In short, it 
looks very much as if the prospect of a final settlement of the legal 
status of the incandescent lamp, in view of this decision, was farther off 
than ever. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


THE following is the report submitted by the Directors of the Ballti- 
more Consolidated Gas Company to the shareholders at the recent 
annual meeting—the figures cover the affairs of the Company up to 
July ist : 








Assets— 
NIN iw da ceaidh au ybaeececas. Saws $110,759 
Real estate, works and plant........ 17,420,468 
Gas consumed, not billed........... 91,937 
Due for introduction............... 1,213 
BNC Gils 060000. . cépdivess 1,033 
ST PEELE PERCE 500 
CR IIB Se 6 kc chine dcctiiieess 2,532 
Materials and tools................ 2,825 
CS Gat cA Tek b aie since eee eas 43,888 
OE oe N Grk du sh erdese dew ctadmase 14,035 
RNS cata d sat eden da. csansuemeees 928 
Reserve account, 5 per cent. bonds. 339,000 
Siemens-Lungren lamp account... . 51,000 
Stock purchase account............ 168 
Construction account.............. 13,084 
Sinclair, Burns & Hall, trustees... . 26 
ey Te eee Cree 15,500 
| I Se ree $18,108,896 
Liabilities— 
SE Mins camer cone tsveqauss $10,770,969 
Consolidated bonds, 6’s............ 3,584,500 
Chesapeake weet ree 1,000,000 
Equitable - das ocnua 920,000 
ee: UO... cacngeee 1,191,000 
Reta dcdéknse + snc angen 155,490 
Deposit account. ..........-ceeee- 30,547 
rt... pena 20,546 
IE Di a onisowendcusvactanae 31,775 
PUP FO oso sces EERO ae 608 
Net surplus, July 1, 1892......... 403,461 
RT 2 <> eee $18, 108,896 


Net earnings for year ended June 30 834,097 
Fixed charges, interest on funded 





$460,947 


The Company paid asemi-annual dividend of 1} per cent. in December, 
1891, and 2} per cent. in June last, making 3} per cent. for the year. 
The gross earnings increased about $109,000 over the preceding year, 
and the output increased about 5 percent. Under the charter of the 
Equitable Company, $15,000 Equitable 6’s are purchased and retired 
each year. 


Surplus revenue..............--. 





SUPERINTENDENT W. A. ARMINGTON, of the Flatbush (L.I.) Gas Com- 
pany, has about completed the betterments planned for that plant last 
spring. 
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It is reported that the National Gas Light and Fuel Company, of 
Chicago, will construct a gas works at Great Falls, Montana. 





AT the annual meeting of the Fall River (Mass.) Gas Company the 
following officers were chosen : Clerk and Manager, George P. Brown, 
Fall River ; Treasurer, Edward C. Lee, Philadelphia ; Directors, John 
S. Brayton and George P. Brown, of Fall River; Elihu Andrews, of 
Swansea ; Samuel T. Bodine, Randall Morgan and Henry Levis, of 
Philadelphia ; and David Paton, of New York. 





WE are indebted to ‘‘H. J. A.” for the following interesting particu- 
lars concerning the Yonkers (N. Y.) Gas Light Company: ‘‘ Of the 
many manufacturing enterprises in Yonkers, that of the Yonkers Gas 
Light Company is one of the most important, and illustrates the enter- 
prise and business capacity of many of the citizens of that beautifully 
situated suburb of New York city. The Company was organized in 
1854, by Col. W. W. Scrugham, who was foremost in inaugurating the 
enterprise, with 8S. S. Botten, Timothy C. Dwight, Robert P. Getty, T. 
C. Cornell, Robert Grant, James Scrymser, Josiah Rich, F. 8. Mills 
and William Warburton as Directors. The incorporators were the 
same men, with the addition of Joseph Olmstead and H. F. Devoe. 
The first President was Joseph Scrymser, and the first Secretary and 
Treasurer was Col. Scrugham. The works were completed and gas was 
delivered in 1854. The plant was located on Woodworth avenue, 
which is still a part of the site, just above Ashburton avenue, anda 
capital stock of $100,000 was soon subscribed, which sum has been since 
increased from time to time. From the beginning the Company was 
successful financially, and was liberally patronized by the city author- 
ities. The sales have amounted to as much as 30 million cubic feet per 
year, and the illuminating power is 25 candles, increased from 12 can- 
dies in 1860. The introduction of this industry was, of course, a ma- 
terial factor in the advancement of the interest and city conveniences 
of Yonkers. Not till 1861, however, were street lights put in opera- 
tion, and they were first introduced on Warburton avenue. They were 
then left burning until midnight, except when there was a moon, when 
they were not lighted at all. From this, the gas street lighting of 
Yonkers has been increased, notwithstanding the introduction of elec- 
tric lighting. The Company now makes water gas; up to 1879 coal 
gas was made. The price, which was $3.50 in 1861, and $4.50 in 1870, 
per 1,000 cubic feet, is now only $1.25 per 1,000—a state of affairs 
largely brought about by improvements in manufacture and economies 
in distribution. The principal figure in the history of the Company has 
been Mr. Thomas C. Cornell, its President at this time, who was born 
in Westchester county, in 1819. Perhaps some of the facts connected 
with his long and active career may be of interest. The aggregate of 
his schooling, which did not exceed three years, was ended before he 
was 12 years old. Whatever he learned thereafter was in the hours 
saved from daily labor. At 15 he was doing a man’s work on the farm, 
keeping up his studies at early morning and late at night. His father 
became surveyor of the neighborhood, and in 1830 removed to 
Rochester, as surveyor and civil engineer, and Thomas was his prin- 
cipal assistant. After coming of age (1840) he entered the engineering 
department of the State, in the Erie canal enlargement, and had 


_ charge of the work on the combined locks at Lockport. In 1844-6 he 


was in the employ of the Canadian government, at Montreal, on the 
Lachine canal, and in the office of the engineer of the Provincial Board 
of Public Works. He returned to America in the latter part of 1847, 
and was immediately employed in the construction of the Hudson River 
Railroad, on the section from Spuyten Duyvil Creek to Dobbs Ferry. 
This brought him to the then small hamlet of Yonkers, where, when 
his section of the road was finished, he decided to remain. He did al 
most all the surveying and engineering of Yonkers for many years, 
with occasional work as architect. In 1854 he co-operated with Messrs, 
Scrugham, Geity and others, as remarked before, in founding the Yon- 
kers Gas Light Company, which first delivered gas in November of that 
year. He has been President of the Company since 1857, and also its 
Treasurer since 1860. He is also interested in many of the other busi- 
ness and financial enterprises and institutions of Yonkers.” 





It is understood that those most interested in the Proposed Gas Com- 
pany for Cookston, Minn., are Alexander McHinnon and Hugh 
Thompson, of Grand Forks, N. D. 





Tue Seneca Falls and Waterloo (N. Y.) Gas Light Company at its 
last election made many changes in its executive management. The 
officers are as follows: Directors, Archibald Parkhurst, of Newark, 
N. J.; William B. Sands, of New York; Edward Miller, of Phila- 











delphia ; Pryce W. Bailey and Fred. Maier, Jr., of Seneca Falls ; 
President, Fred. Maier, Jr.; Secretary, Treasurer and Superintendent, 
Robt. J. Dobson. 





THE proprietors of the Salem (Mass.) Gas Light Company have re- 
duced the selling rate to $1.60 per 1,000. The average price received by 
the Company for gas sold during the 12 months ended June 30, 1891, 
was $1.76 per 1,000. 





THE residents complain that the Haverhill (Mass.) Gas Company is 
maintaining a nuisance in permitting the refuse from its plant to flow 
into the Little river. 





THE following explains itself: ‘‘The Directors of the Derby Gas 
Company have learned with sorrow of the death of one of their num- 
ber, Charles E. Bristol, of Ansonia, and to show fitting respect to his 
memory, this minute and resolution were unanimously adopted. Mr. 
Bristol had but recently been elected a Director, and had never met 
with the Board, but to the most of the members he was a life-long 
associate and friend, and we had looked forward with agreeable antici- 
pation to his attendance at the meetings. In his death this Board 
recognizes that it has lost an able and genial member, one who by his 
good business judgment would have aided materially in its deliberations, 
and who by his very pleasant address and many gentlemanly qualities 
would have added pleasure to its meetings ; therefore, 

** Resolved, That we tender to his family our sincere sympathy in 
their great loss, that a copy of the foregoing be sent them, and that the 
same be inscribed on the record book of the Company. 

‘*The above resolutions were passed at a meeting of the Directors of 
the Derby Gas Company, held on July 18, 1892.—Cuas. H. NETTLE- 
ToN, Clerk.” 





THE Vulcan Gas Company, of Chicago, has been incorporated by H. 
S. Gillette, J. R. D. Graham, B. L. Gorich and others. It is the pur- 
pose of the Company to manufacture gas under the W. H. Taylor sys- 
tem. The inventor, whose headquarters are No. 1304 Chamber of 
Commerce Building, Chicago, talks of little else than the millions that 
are in his process ; but the trouble is to get them (the millions) out of it. 





THE works of the Cicero (Ills.) Gas Company will be located on a 
plot of land on Lombard avenue, south of the Wisconsin Central Rail- 
road. The Company is under bond to furnish gas by May 1, 1893. 





THE public lighting committee of Fort Madison, Ia., advertise for 
proposals for lighting the city, for 3 or 5 years, the competition to close 
on the evening of August 15th. Bidders are asked to figure on supply- 
100 ares, of 1,200 or 2,000 candle power ; also on 200 to 300 gas lights, 
and on a mixed system of arc lights (50) and gas lamps (150), all propo- 
sals to be based.on all night and every night lighting table. 





At the annual meeting of the Norwalk (Conn.) Gas Light Company 
the following Directors were elected : E. K. Lockwood, E. J. Hill, Eb- 
enezer Hill, P. L. Cunningham, W. F. Bishop, T. 8. Morrison, J. H. 
Ferris, J. A. Osborn and R. H. Rowan. 





Tue Van Syckle Gas Light and Fuel Company has been incorporated 
at Upper Sandusky, O. 


Tue Waterbury (Conn.) Gas Company’s mains have been extended 
1,500 feet on Baldwin street, 1,000 feet on North Main street and 200 
feet on Vine street. Nothing smaller than 4-inch was used. Much of 
the trenching had to be carried through a very refractory bed of rock. 








Tue foreclosure proceedings in the case of the bondholders vs. the 
lessees of the Fishkill and Matteawan (N.Y.) Gas Company were termi- 
nated, on July 25th, by the sale at public auction of the plant, fran- 
chises, etc. The property was bought in by a committee of the bond- 
holders—Messrs. Scofield, Strong and Havens—who offered $5,000. The 
bonded indebtedness of the Company is $20,000. Mr. William Scofield 
is now in charge of the plant as Superintendent. 





Tue Arlington (Mass.) Gas Light Company has reduced its selling 
rate to $2.50 per 1,000 cubic feet—a concession of 25 cents per 1,000. 





Ir further proof were needed that the incandescent electric lamp is 
not what its candle rating purports to be, we imagine that the results of 
the tests made in July last, by Professor B. F. Thomas and two assist- 
ants, at the State University, Columbus, O., would be ample. 110 volt 


carbon filament lamps were used in the trials, and the results showed 
that the mean horizontal candle power of the lamps was only 14.5 can- 
dies when new, instead of 16 candles as claimed by the label of the man- 
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ufacturers. The candle power diminished with fair uniformity, or at 
rate of 10 per cent. for each 200 hours burned. The initial average effi- 
ciency employed was 4.2 watts per candle light ; at 600 hours it was 5.9 
watts; and at 1,200 hours (for the few lamps that lasted that time) it was 
7 watts. Thus, at the end of 600 hours, the lamps would give only 40 
per cent. of the initial light, or only 7.5 lamps per electrical horse power. 
The lamps at starting averaged 4.2 watts and 14.5 candles, instead of 16, 
which is only 170.7 candles per electrical horse power ; and at the end of 
600 hours they gave only 120.6 candles, which would be but 7.5 lamps of 16 
candles tothe electrical horse power. The lamps that were tested included 
good specimens of tne Edison, Thomson-Houston, Sawyer-Mann, Econo- 
mic, Beacon, Columbia, Perkinsand 5 or 6 others. The best lamp tested 
gave only 190.6 candles to the electrical horse power at starting, which 
would be 3.8 watts per candle, and only 11.8 lamps of 16 candles to the elec- 
trical horse power, and at the end of 600 hours the average was only 7.5 
lampstothe horse power. The Columbus tests were carried out on an im- 
partial basis and with great thoroughness, and asthe lamps were purchased 
in the open market, without any suspicion on the part of the sellers as to 
what use they were to be put, it goes without saying that the bulbs were fair 
types of those in commercial use. The results certainly prove that no 
maker of carbon-filament lamps can truthfully claim to supply a grade 
of lamp equal to maintaining 12 of such, of 16 candles each, to the 
electrical horse power. In fact, further, if in these tests the current had 
been increased so as to keep the lamps up to 16-candle power, constaut, 
there is no doubt that the lamps would all have given out before the end 
of 300 hours, because at that time the current would have had to be in- 
creased to 176 volts. 





THE Rochester (N. Y.) Gas Company has transferred plots of ground, 
located on Mumford street and St. Paul and River streets, respectively, 
to the Rochester Land Company. 





THE annual meeting of the Greenfield (Mass.) Gas Light Company 
was held a few days ago. A dividend of 3 per cent. on the preferred 
stock and 14 per cent. on the common stock was declared, after which 
the following officers were chosen: Directors, F. R. Allen, W. N. 
Washburn, F. A. Pond, W. A. Forbes and J. D. Safford ; President, 
F. R. Allen ; Clerk and Treasurer, Dana Malone. 





At the annual meeting of the Woburn (Mass.) Gas Light Company, 
it was virtually determined to extend the mains in several directions— 
notably through Cleveland avenue, from New Boston to Beach streets. 
The following officers were elected: Directors, B. Hinckley, Jno. 
Johnson, G. R. Gage, C. A. Jones, R. J. Monks; President, B. 
Hinckley ; Secretary and Treasurer, R. J. Monks. 





THE Directors of the Bay State Gas Company, Boston, Mass., have 
declared a dividend of 1 per cent. on the capital stock, which is payable 
on and after Sept. ist. 


THE Buffalo (N. Y.) Brush and Thomson Houston Arc and the Edison 
Incandescent Electric Companics have consolidated their interests und«r 
the title of the Buffalo General Electric Company. It is likely that Mr. 
Daniel O’Day wil) be chosen President, and that Mr. Charles R. Hunt- 
ley will be appointed General Manager. The capital stock of the Gen- 
eral Company will be $1,800,000—a pretty good load. 








WE are indebted to ‘‘ One Who Was There” for the following account 
of the doings at Pawtucket, R. I., on the afternoon of July 30th, on the 
occasion of the Stiness reception at the new station of the Pawtucket 
Company : ‘‘ To-day occurred the formal opening of the elegant new 
station of the Pawtucket Gas Company, on Tidewater street, and Super- 
intendent Stiness entertained more than a score of Managers of New 
England gas and electric light plants. Among those present were H. 
B. Leach, President of the Guild of Gas Managers ; Colonel Jas. H. 
Armington ; William Anderson, Superintendent East Boston Gas Com 
pany ; Chas. 8. Waldo, Boston ; C. M. Coburn, Chelsea, Mass.; F. W. 
Thomas, Boston ; R. F. Ross, Boston ; Geo. B. Neal, General Manager, 
and P, Coyle, Superintendent of the Charlestown Gas and Electric Light 
Company; F. M. Gilley, Boston, Mass.; E. A. Chapel, Superin- 
tendent Chelsea Gas and Electric Light Company ; H. A. Atwood, 
of the Plymouth (Mass.) Gas and Electric Company ; F. C. Sherman, 
Superintendent New Haven (Conn.) Gas Company ; George L. Sadler, 
Nashua, N. H.; A. K. Quinn, Treasurer, Newport (R. I.) Gas 
Company; J. K. Montgomery, Chelsea, Mass.; C. F. Spaulding, Super- 
intendent Waltham (Mass.) Gas and Electric Company; C. J. R. Hum- 
phreys, General Manager Lawrence (Mass.) Gas and Electric Company; 
J. A. Coffin, Superintendent Gloucester (Mass.) Gas Company ; A. B. 
Slater, Treasurer Providence (R, I.) Gas Company ; 8. J. Fowler, Gen- 





eral Manager Springfield (Mass.) Gas and Electric Company ; John 
Post, Boston; Charles F. Prichard, Secretary New England Association 
of Gas Engineers ; George H. Remington, Providence, R. I.; and Z. M. 
Jenks, General Manager Woonsocket (R. I.) Gas and Electric Com- 
pany. Besides the out of town visitors there were present the following 
prominent Pawtucket people: General Olney Arnold, George L. 


Walker, Jas. G. Fales, E. A. Perrin and Honorable A. H. Littlefield, 
all Directors of the Pawtucket Gas and Electric Company ; General 
Manager Luther, of the Pawtucket Street Railway ; Sanford Pierce, 
Claude Farnsworth, Charles H. Bullock, Bela P. Clapp, N. B. Denni- 
son, Fred. Taylor and representatives of the press. After carefully in- 
specting the entire plant, and particularly the new station, which is 
equipped with every modern electric appliance, President Leach, of the 
Guild of Gas Managers, was introduced by Superintendent Stiness, who 
stated that the Guild was organized to disseminate any and all facts that 
could be gathered respecting progress in the manufacture and distribu- 
tion of gas or electricity. Its foundation stone was that one member 
should give to another any information that he could impart. He be- 
lieved that the Guild had done very much during its existence towards 
improving the gas works of New England. Ex-Governor Littlefield 
was then introduced, and in behalf of the Board of Directors extended 
all a hearty welcome, not only on the account of the Gas Company, but 
on the part of the city as weil. He complimented Superintendent 
Stiness and the members of the Building Committee on the excellence 
and completeness of the new station, and hoped that the guests would, 
when starting for their homes, feel that they had spent a very pleasant 
day in Pawtucket. Mr. Ross then made a graceful speech, after which 
came an invitation to partake of an elaborate spread, which was relished 
by all. At 1:15 P.M. one of the Pawtucket steamers steamed up to the 
Company’s wharf and Superintendent Stiness and his guests embarked 
for Crescent Park, where they all enjoyed themselves under his especial 
care.” 





FRANK S. RICHARDSON is amusing himself these days by remodeling 
and extending the main system of the North Adams (Mass.) Gas Com- 
pany. He is doing it thoroughly, too. 








A Theory of Illumination. 


——— 


“LL. T. M.,” in the Scientific Press, asserts that the development of 
the theory of light has made considerable progress of late years and its 
true nature correctly defined ; but, according to my viewsof the sub- 
ject, scientists are still somewhat off the track as regards certain minor 
points, such as the illumination of opaque bodies. A beautiful analogy 
exists between the phenomena of sound and light. It is universally 
understood tnat both are results of the same great force—motion. Mo- 
tion in the atmosphere and motion in that mysterious fluid, ether, 
appeals to our senses, the former to our ears, the latter to our eyes, pro- 
ducing the effects we call sound and light. 

Now, ether is that subtle fluid filling all space, permeating all matter, 
the media of light-waves whereby light and heat are transmitted from 
the sun toour earth. There is an intense agitation and commotion of 
particles continually going on in the sun, and these impulses transmit- 
ted to the surrounding ether are carried on and out in ever lengthening 
lines until some of them strike our interfering atmosphere and we have 
the phenomenon of light. 

Darkness, you say, is due to the absence of light, and light, we have 
just seen is atomic vibration ; hence, darkness must be comparative 
passivity. Go to your room at night when all is dark and you see 
nothing whatever, for the composing atoms of each object in that room 


‘are in comparative rest. But now light the gas ; immediately vibration 


is set a going by the combustion, and passing on it agitates the atoms of 
every object present. You now look at matter made visible not by re- 
flected rays, as commonly supposed, but by light-waves of their own 
creation, caused by the imparted energy. A luminous body is the source 
of etheric light-waves, while an opaque substance is made visible by the 
presence of a luminous one. 

Light is as much more subtle than sound as ether is than air, and the 
general truths of the one apply to the other, and vice versa; hence, in 
tracing the analogy we discover a beautiful correspondence between 
sympathetic sound vibration and light illumination, which we at once 
see is nothing more than sympathetic light vibration. The rays of the 
sin reach the side of the moon visible to us, creating among the atoms 
of that body a violent agitation. When they strike, their office is ful- 
filled ; their motion has been checked, and they cease to be. But now 
the commotion of the moon’s particles imparts its energy to the sur- 
rounding ether and thence to us, giving us the delightful evenings of 
full moon. Give credit where credit is due, give the honors to the 
moon and stop heaping them upon her big brother, the sun. She vi- 
brates in sympathy with his vibration, the analogy here being perfect 
—stop the source of the sound and there would be no sympathetic vi- 
bration from a neighboring instrument ; refuse the moon the presence 
of the sun, and she would ever remain invisible. ; 

In the particles of most matter composing opaque bodies sympathetic 
vibration ceases the moment the luminous one is removed, the atoms 
returning to their original comparative passivity. Some substances, 
however, are exceptions, such as the sulphides of calcium, strontium, 
ete., which retain, for a short time, the imparted energy. It is to these 
substances we attach the name phosphorescent. 

This somewhat meager outline of light propagation may be profitably 
extended in all the various phenomena of light with interesting results. 
We are not yet at the end of the tether of discovery ; many startling 
facts await our persevering efforts. 





~~ 
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The Market for Gas Securities. 





The city gas share market showed unwonted 
animation for midsummer, the inquiry for Con- 
solidated having been sufficient to send the 
price up up to 117, which figure was bid for it 
at the opening to day (Friday). On Thursday 
the unusually large number of 3,415 shares 
changed hands in the day’s trading, and holders 
were predicting 125 for it before next dividend 
day. Standard was also inquired after, espe- 
cially as to the common, which was bid for at 
834. In Brooklyn all classes of shares were 
firmly held, Nassau holding the lead at 142 bid. 
Brooklyn gas is offered at 138, although we be- 
lieve that inqairy for a round lot would send 
the rate to 145. The Brooklyn situation shows 
no change in respect of the attitude towards one 
another of the several Companies, but it will be 
different there before the snow flies. The Bay 
State Company has declared a dividend of 1 
per cent., but no appreciable effect was thereby 
exerted on the stock. Baltimore Consolidated 
is bid for at 60}, and Laclede rallied to 23}. 
Chicago gas is steady. 
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WANTED, 


Position with Cas Company. 
Have had 5 years’ experience with Standard Gas Light Com- 
pany, of New York city, as Cashier, Superintendent of Mains 
and Superintendent of Distribution. Age, 24. References 








given. PAUL C. SHAFFER, 
895-3 319 Lenox Av., N. Y. City. 
W AN TED, 


Young man of technical education as 


Chemist and Ceneral Assistant 

in a gas works in a Central Western city. Address, with refer- 

ences and statement of collegiate or practical experience, 
895-2 “T. X.,’* care this Journal. 








Position Wanted 


A man of 40, having extensive experience as manager, engi- 
neer, and superintendent of construction and operations in 
detail for 


Gas, Electric, Water and Rapid Transit Plants, 
wishes a position with a reliable Company or Firm. Is sober, 
active and reliable, and a thorough, practical and skilled me- 
chanic, with a good knowledge of inventions and improvements. 
First-class references given and required. Address 

891-9 “ H. O. C.,” care this Journal. 


Sanam eS I 


For Sale, Cheap. 


Four Cast Iron Purifiers, 8 ft. x 6 ft. x 42 in., inside 
measurement. 

Six Wrought [ron Purifier Covers, 2 Hoists, 
Center Seal and all 8-in. connections and supports. 

One Station Meter, 4 ft. x 4 ft. ByePass and all fit- 
tings, 8 in. 

Two S-inch Valves and Two S-inch Bye- 
Passes. 

One 6-inch Foulis Patent Governor. 


All in good order. For further information address 
J.C. RAWN, Mangr. & Engr., 
893-4 Roanoke Gas & Water Co., Roanoke, Va. 
————— 


THE GAS WORKS 
CONSTRUCTION CO. 


ENGINEERS AND CONTRACTORS 


FOR THE 


Rrection of New or the Rebuilding 
of Old Works, 


LAYING of CAST or WROUCHT 
IRON STREET MAINS. 


Special Attention Paid to the Building of 
Holder Tanks. 








Plans, Specifications and Estimates Furnished on Application, 


2, 4 & 6 College Place, Room 7, N.Y, 
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FOR SALE, NOTICE. MOSES 6.9 DER, MECH. ENGR. 


A Connelly Six-Inch Jet Exhauster, | THE BRECKENRIDGE COMPANY, LIMITED. | $16-18-20-22 Cherry St., Phila., Pa 


In first-class condition, only two years used. This Company has now no Agents. Orders for the Company’s 
Apply to the BERGEN COUNTY GAS LT. COMPANY celebrated Cannel should be sent to WM. HOPPER, Resident 


e J 
894-4 Englewood, N. J. Director, Kentucky National Bank Building, Louisville, Ky., Volumetric Lamp Governors 


who will supply the fullest information. 
FOR GAS LAMPS & HIGH-POWER BURNERS. 


GOVERNOR BURNERS 


for 


STREET LAMPS AND 
GENERAL USE, 


and 
GOVERNORS FOR ARGAND 
! AND OTHER COMMON GAS 
I BURNERS IN ALL SIZES. 


HORIZONTAL 
Governors 


Specially adapted for 
GAS STOVES, FURNACES, 
Etc., Ete. 



































FOR SALE. oe] 


The Breckenridge & Pineville Syndicate, Limited. | 
Three Oil Tanks, 4 ft. diameter by 30 ft. long. 
One Oil Tank, 5 ft. diameter by 2% ft. long. PINEVILLE BOGHEAD.—Orders for this Cannel should be 
One Station Meter, 500,000 cu. ft. capacity. sent to WM. HOPPER, Trustee, Room 60, Kentucky National 
All the above in good condition. Further particulars may be | pank Building, Louisville, Ky. Particulars of analysis and | 


had by addressing THE NEW HAVEN GAS LT. CO., | 
849-tf New Haven, Conn. yield of gas upon application. 894-5 


NON: CORROSIVE METAL GAS TIP. 


Every Box Warranted. 
SIZES FROM ONE TO SIX FEET. 
It is well known that a large majority of all High Power Gas 


Lamps in the United States have my Governors attached, and 
Special Sizes to Order. they are always used by the leading makers of these lamps. To 















remove any excuse for the use by anyone of inferior and in- 


Price per Gross, 75 Cents, | sisisiv.<tireda te cancarea. "=" Bess ane at 


Lots of 10 gross, 70 cents per gross. en - eee eer Seem renee 











‘ 25 65 ee a 
50 “ee 60 “e 
“ 100 “ee 55 “e “ 


Send for Sample. 


Non-Corrosive Gas Tip Co,, 


547 Washington St., Boston, Mass. 


FORT WAYNE ELECTRIC Co. 


MANUFACTURERS OF 


Wood Systems of Arc Lighting, 
Direct Current Incandescent Lighting, Transmission of Power, 


Including Automatic Constant Current Dynamos, from 1 to 80 H.P. Capacity. 














Compound Wound Incandescent Dynamos, from 25 to 2,000 Light Capacity. Power 
Generators and Motors, from 2: to 160 Horse Power. 





Single and Double Gear and Clutch Feed Lamps, Elliptic Carbon Lamps, 
Switchboards, Hanger Boards, Cut-Outs, Ammeters, Etc. 





ALSO, 


Slattery Incandescent Alternating Apparatus, for Long Distance 
Incandescent Lighting, 


Including Transformers, Meters, and all necessary Appliances. 


FORT WAYNE ELECTRIC CO., - ~ Fort Wayne, Ind., U.S. A. 
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Goal War, CURAND WOODMAN, Ph.D., TRANSMISSION «s POWER 


Analytic and Technical BY MANILLA ROPE. 
J. W. FORD, 


Cc Ex BS RA IT Seng, TT" in Copiously illustrated and described in Catalogue 
153 Washington Street, Chicago, Ill, just issued. 


Fuel and Gas Coals, Gas, Materials for Purification, Water, etc. 


is always ready to buy Coal Tar. Laboratory, 127 Pearl (80 Beaver) St., N. ¥. LINK-BELT MACHINERY CO., ea CHICAGO. 














The Gontinental Iron Works 


THOMAS F. ROWLAND, President. THOMAS F. ROWLAND, Jr., Secretary & Treasurer. WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 


BROoOBRL YN, N. WY. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM NEW YORK TO GREENPOINT. 
BUILDERS OF 


GAS HOLDERS. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers. Purifiers, 
Valves, Etc., Etc. 


SELF-SEALING RETORT MOUTHPIECES & LIDS 


For Round, Oval, or “D” Retorts. 


THE “LITTLE GIANT” WATER GAS GENERATOR. 


In order to correct some of the drawbacks in existing apparatus, | crude petroleum or its distillates, including Naphtha of any specific 
and to bring Water Gas Genemtors within the reach of all Gas Com- | gravity. I build these Generators with any required capacity from 
panies, I have completed a Gas Generator (which can be seen in daily | 3,000 cubic feet per hour upward. 
operation) having many advantages over all others. In more than one-half the gas works in the country the “Little 

This Generator takes but little room. It requires no change to be | Giant” will enable one man to easily make, in five hours, all the gas 
made in the height or depth of gas houses. It is more easily repaired | needed for the twenty-four hours. 
when necessary. It is simpler and easier operated. It makes more I have decided to take orders for these Generators for the balance of 
good gas from a given quantity of stock. It makes good gas from | this season at one half the price of any other Water Gas Generator 
cheaper stock. It makes gas of any desired candle power up to | of equal capacity now on the market. After that the price shall be 
thirty without smoke. It makes a faultless gas from whatever gas- | raised. Everything is guaranteed, including durability and capacity 
producing materials are cheapest in the locality where required, | of the Generator, the quality of the gas, and its cost. 
using hard coal or coke in connection with Lima crude or any other Correspondence solicited. 


‘A. M. SUTHERLAND, - =~ Wo. 115 Broadway, N. Y. City. 




















Goal Tar Genealogical Tree 


MR. T. VINER CLAREHE, of London, Erne. 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 





fn the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No, 32 Pine Street, New York. 
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Jewel Gas Stoves 


st: ARE THE BEST. ===::= 





*MADE*IN*FIFTY- SEVEN * STYLES. * 


Prices from 75 Cents to $66.00. 


For Details we refer to the Jewel 1892 Catalog. 





TSTEWwWEIL FEATURES ARE: 


Burners with Sawed Slots. 


Good Mechanical Construction. 


Direct Needle Valves. 








GEORGE M. CLARK & COMPANY, 


Makers, 


157-161 Superior Street, 


CHICAGO. 











THE HAZELTON BOILER. 


The Handiest, Safest, and Most Economical Boiler. 





THE HIGHEST STANDARD OF EXCELLENCE. 





Patented in the United States and Foreign Countries. 








THE HAZELTON 
BOILER. 





THREE REGISTERED 





TRADE MARKS. 





THE PORCUPINE 
BOILER. 








All Genuine Hazelton or Porcupine Boilers bear our Three Registered Trade Marks. 
BEWARE OF IMITATIONS. 





THE HAZELTON BOILER 6CO., 


MANUFACTURERS AND SOLE PROPRIETORS, 


General Office, 716 E. Thirteenth St., 
Works, Avenue D and Thirteenth St., 


New York, U.S.A. 








This Company is prepared to furnish Plants of Boilers of any desired capacity ; solicits in- 
spection of those 1 now in operation, and will forward proposals and other in ormation on a a 
cation. All imitations of the substantial features of this boiler are infringements, and w , 
prosecuted to the full extent of the law. Correspondence Solicited. 


The following are a few of the Gas Companies using this Boiler: 


THE NEW YCRK MUTUAL GAS LIGHT COMPANY...........New York City. 
THE NORTH ADAMS GAS LIGHT COMPANY.....4.-+.+0++ North Adams. Mass. 
THE BOSTON GAS LIGHT COMPANY........:eeeeccereveeceeeece: Boston, Mass. 
CONSOLIDATED GAS COMPANY........--.:sseeeesceceeeseeeeees NOW York City. 
CONSOLIDATED GAS AND ELECTRIC COMPANY.......... Port Chester N. Y. 
HUDSON COUNTY GAS LIGHT COMPANY......-..see++eeeesee- Hoboken, N. J. 
HAVERHILL GAS COMPANY ......00.....csseeeeeeseeeeeereesscees Haverhill, Mass, 


ST. PAUL GAS LIGHT COMPANY cc ccccccccccccccccccccccccceccece St. Paul, Minn. 
NEWARK. GAS LIGHT COMPANY 0 0c ccicccccvccscccccccess. cscceee Newark, N. J. 
THE NORTHERN GAS LIGHT COMPANY............-cceeeeeees New York City. 
NASSAU GAS LIGHT COMPANY..... ... cee... ----cececeeees .... Brooklyn, N. Y. 
MILWAUKEE GAS LIGHT COMPANY.......cccccceee coeveseees Milwaukee, Wis. 
PITTSBURGH GAS LIGHT COMPANY...........-cceecccceeeeeees Pittsburgh, Pa. 


MUTUAL FUEL GAS COMPANY.......cccscccceecceeeeeccsreneeneeers Chicago, IL.. 
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FOR IMPROVING BAD ge IN BOILERS, AND 


‘and mucii of it has been rewritten and otherwise improved. Price, cloth, $6. 


American Gas Light Journal. 
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CHAS. M. JARVIS, Prest. & Chief Engineer BURR K. FIELD, Vice-President. FRANK L. 
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The above illustration is taken direct from a photograph, and shows the interior of a Poiler 
by us for the Amoskeag Manufacturin# 


=BERLIN IRON LBRDCE CO. 







WILOOX, Treasurer. GEO. H. SAGE, Secretary 
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Shop, the Roof of which was designed and built 


Company, at Manchester, N. H. The building is 75 feet in width by 275 feet in length, 


the walls being made of brick and the roof being made of iron—iron trusses, iron purlins, and covered with 
corrugated iron—so that there is absolutely no woodwork anywhere about the building which 
can take fire. For Boiler Rooms this construction particularly comm nds itself. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 








GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT C0., 104 High Street, Boston, Mass 


Farson’s Steam Blower, 





R OTHER WASTE MATERIAL. 


PARSON'S TAR BURNER. 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible 


a for trial. No sale 
unless satisfactory. Manufactured by the WATERTO STEAM B 


R COMPANY. 


H. E. PARSON. Supt., No. 54 a St., N. Y 


FOR BURNING BREEZE 


— for the JOURNAL, 


STRONG. 


DURABLE. 


LIGHT. 


SIMPLE, 


CHEAP. 


HANDSOME. 


Price, $1. 





A.M, Callender 
& Co., 


82 Pine st., 
N. Y. City. 











|Fuel and Its Applications 


By E. J. MILLS, D.Sc F.R.S., and F. J. ROWAN, C.E., assisted 
by others, ncluding Mr. F. P. Dewey, of the 


Smithsonian Inst., Wash., D. C. 


+ PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL 
OCTAVO, PaGEs xx, 802. HANDSOME CLeTH, $7250. 


A. M. CALLENDER & CoO., 32 Pine St., Ne. We 











NEWBIGGINGS HANDBOOK FOR GAS ENGINEERS AND MANAGERS 


a 
fhe preseni (the fifth) edition marks an important advance on those that have gone before. Considerable additions have been made to the text, 


A. 


M. CALLENDER & CO., 32 Pine St. N. Y. 
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THE AMERICAN METER CO. 


Hstablished 1834. Incorporated i18s6s. 
MANUFACTURERS OF 


Gas Meters, 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 
Experimental Meters of all Kinds, 


Standard 3 Diaphragm Dry Meter. AND 











Standard 2 Diaphragm Dry Meter, 





Apparatus for Testing the Gusntity es Quality of Gases, 





:GAS:S TOVES : : 


OF ALL SIZES AND FOR ALL PURPOSES. 


— 


Catalogues showing Mow Designs will we sont upon application. 
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MANUFACTORIES, 
508 to 514 West Twenty-second St, N.Y. Arch and Twenty-second Sts., Phila. 125 & 127 S. Clinton St., Chicago, 


AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street San Francisco Cal. 
No. 810 North Second Street, St. Louis, Mo. 


te 





GAS STOVE SHOW ROOMS, 242 Sixth Avenue, New York City. 
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ROOTS’ 
BYE-PASS VALVES. 
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GAS VALVE |/BYE-PASS VALVE. 





Quick Actine ~- Automatic Action 
Sim pile, Reliable 
Hftficient Durable. Simple Durable. 


Thousands now in use and giving perfect satisfaction. Write for Catalogue and Prices. 


Send for Descriptive Catalogue and Frice List. 


THE P.H. & F. M. ROOTS CO., Patentess and Manufacturers, CONNERSVILLE, IND. 


Ss. S. TOWNSEND, Gen. Agts., COOKE & CO., Selling Agts., 163 & 165 Washington St., N. Y. 








KIRKHAM, HULETT & CHANDLER’S NEW PATENT 


“Standard” Washer-Scrubber. 


Extracts the Whole of the Ammonia and a Large Percentage of the Silphureted Hydrogen and Carbonic Acid. 


MINIMUM WEIGHTIN MOTION ¢ MINIMUM DRIVING POWER @¢@ MINIMUM BACK 
PRESSURE @ MINIMUM WEAR AND TEAR @ WITH MAXIMUM RESULTS. 











The “New” Washer-Scrubber, with Wooden “Bundles,” has been for many months in successful operation at the 
London Gas Light and Coke Company’s station at Beckton, and at many other European Gas Works. 
The “Bundles” can be supplied to “Standard” Washer-Scrubbers already in use. 


GEO. SHEPARD PAGE'S SONS, Sole Agts. for Western Hemisphere, 69 Wall St., N. Y. 


Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 
J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. Y, 
A Large Quantity of Cround Fire Brick For Sale Cheap. 


1892 DIRECTORY 1892 


OF AMERICAN GAS COMPANIES. 


Price, - - - $5.00. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 


\ 
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THE UNITED 
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Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSEES # PURCHASERS OF GAS WORKS. 























= & = 
aise we = te 2 
r= AT gg as. ae 
Ty + - - + 
HE =) / | ta S I " = 
2 
«2 oy ae de 2 oe ee ee ee 
T T | a: 
! ] 1 
re ; i. 
= pt , i 
_ if + oS on coe 1 = =— H 
L eS oe Se SS Sees I Ny 
L L__ 
he ae ip" 
"TT 
oe oe Wat 
7s 





Standard ‘* Double Superheater”’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. 


Hrectors of 


WATER GAS PLANTS, 


(Either Independent or Auxiliary to Coal Gas Works), 


USING LIMA OR OTHER LOW. GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKe 





PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON APPLICATION, 
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' GAS LIGHT AND FUEL CO., 
7 No. 52 Lake Street, Chicago. 


FRED EK HH. SHELTON, Manager. 
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4 Built, Remodeled, Leased, or Purchased. 
4 Sole Builders «™ Springer Cupola System, 
Including Solid Arch, “Sliding” or “ Bye-Pass” Combustion Valve Forms, and all Modern Improvements. 
i a Also, by Special Arrangement with the United Gas Improvement Company, 


ACENTS FOR THE WEST 


FOR THE “DOUBLE-SUPERHEATER,” “JUNIOR,” AND OTHER FORMS OF THE 


of | Iowe Water Gas Apparatus. 
2 Full Information Furnished upon Application. 


GASHOLDER TANK CONSTRUCTION, ETC. 


t ; Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 
} 
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z Tank Exsiiition and Mason “Work. 
e: Fifty Tanks now in operation show the sort of work done. Address 


W.C. WHYTE, - - - No. 15 Cortlandt Street, N, Y. City. 
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NATIONAL GAS«»> WATER Go., 


218 La Salle St., Chicago, I11. 
(. D. BAUK, President. HENRY © REW, Vice-Prest. N. A McCLARY, Secretary. IRWIN REW, Treasurer. E. E. MORRELL, Engincer. 





BUILDERS AND OPERATORS OF' 


Gas Works and Water Works. 


WATER CAS APPARATUS A SPECIALTY. 
Guaranteed Estimates of Cost of Gas in Holder Furnished upon Application. 


CONNELLY IRON SPONGE AND GOVERNOR CO., 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” {mo 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 

















OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
1T 1S THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 

STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 

EXHAUSTER little space; uses very little steam; saves formation of carbon in retorts; increases yield 
* 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 351 Canal St, New York. 


Wilbraham Bros., 7®0N MASS 


For Gas Purification. 
a) ee... PA... Acts immediately, and more efficiently 


SOLE MAKERS OF than any other purifying agent 
now in use. 


THE HUNTOON GAS GOVERNOR. Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
The Best Governor in the Market for Rotary or | @teonpoint Ave. & Newtown Oreck, Brooklyn N.Y. 


oe ae DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Wilbr - k am Gas E=xhausters, Is a superior natural Hydrated Oxide of Iron. 


Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 


of Iron, containing no sawdust, thus effecting 

BAKER ROTARY PRESSURE BLOWERS a saving in freight, leaving the consumer to 
J furnish the diluent at a nominal cost. It is now 

used by the largest gas companies in the West. 


Amd Rotary PistOD PAT PS. | un intormation, wien seterences to many users, and prices 


delivered in any locality, furnished on application to 


Catalogues and Prices on Application, H.W. Dowelas ("225 tempers) Ann Arbor Mich. 
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Wood's Gas Scrubbing and Enriching Apparatus. 


End Elevation. 





Side Elevation. 

The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum. 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-0z. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N. Y, City. 








SCIEN TIEIC BOOKS. 





KING’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4t0., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, 0.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by Norton H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THomas Box. Sec- 
ond edition. $5. 


STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $8. 


COAL; ITS HISTORY AND USE. by Pror. THorPE. $3.50. 
THE GAS WORKS OF LONDON, by CoLsuRN. 60 cents. 
HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 
MUNICIPAL LIGHTING, by F.H. WHIPPLE. $1. 


The above will be forwarded by express, upon receipt of price. 





THE MANAGEMENT OF SMALL GAS WORKS, by OC. J. R. 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 
40 cents. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. SuaG. $1.40. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by GEO. LUNGE. New Edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL. 
UES OF GAS COALS AND CANNELS, by D. A. GRaHAM 
8vo., Cloth. $3. 

GAS COMPANIES DIRECTORY, i891. $5. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MOONEY. $3. 


GAS ENGINE INDICATOR DIAGRAM, by W. E. AYRTON. 
Paper. 20 cents. 


ILLUMINATING AND HEATING GAS, by W. BuRNS. $1.50, 
NOTES IN MECHANICAL ENGINEERING, by H.ADaAMs. $1. 


NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 

MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. 
A TREATISE ON MASONRY CONSTRUCTION. BaRKER. $5 
FUEL AND ITS APPLICATIONS. $7.50. 





ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec- 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50. 


ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40 cts 

ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $3 

ARC AND GLOW LAMPS, by J. MareR. Illustrated. $3. 

ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 

MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents 

ACCUMULATORS, by 81m D. SALOMONS. $1.20. 

DYN. MO BUILDING, by F. W. WALKER. 80 cents. 


ELECTRICAL TABLES AND FORMULA, by L. CLARK and 
R.SABINE. $5. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, “by; G. 
FORBES. Paper. 40 cents. 

ELECTRIC LIGHT PRECAUTIONS, by K. HEDGES. Ulus- 
trated. $1. 

SUPPLY OF ELECTRICITY BY LOCAL AUTHORITIES, by 
K. HEDGES. Paper. 40 cents. 

DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hosri- 
TALIER. $3. 


If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upop 


receipt of order. 


All remittances should be made by check, draft, or post office money order. 


A. M, CALLENDER & CO., 32 Pine Street, New York,. 
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ENGINEERS. 


GAS AND WATER PIPES. 


GAS AND WATER PIPES. 





P. D. WANNER, Chairman. 
R. B. KINSEY, Secretary. 


A. H. MELLERT, Mangr. of Wks. 
F. A. KNopp, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd. 


\ Reading, Fa. 





specials—Flange Pipe, Vaives and Myérante 
Lamp Posts, Retorts, etc 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 
LS 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS, 


Columbus, Ohio. 


WARREN FOUNDRY 





FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, 


Established 1856. 


AND MACHINE CO., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


/ CAST IRON WATER AND GAS PIPE, 


ALL SIZES OF 


Flange il for Sugar House and Mine Work. _ ee: ee, peas etc., - 





ama 














M. J. DRUMMOND, 





SPECIAL CASTINGS AND LAMP POSTS. 





Office, Corbin Building, 192 Broadway, N. Y. 








EMAUS P| PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, P2 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 








THE ADDYSTON PIPE AND STEEL COMPANY. 


CINCINNATI, OHIO. 


CAST IRON 


i a 2 


For MANUFACTURED = NATURAL GAS * WATER. 
SPECIALS, FLANGE PIPE, AND LAMP POSTS 








Tro Gas Companies. 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 


co. A GEFRORAR, 
248 N. Sth St., Phila., Pa. 


LUDLOW VALVE MFG. CO, 














OFFICE AND WORKS, 


938 to 954 River Street and 67 to 83 Vail Avs. 


TROY, Ne ¥. 


. to 
ca 


48 in., outside and inside Screws. Indica- 


tor, etc., for Gas, Water, Steam, and Oil. 


Send for Circulars. 


wash and Fire Hydrants. 
Send for Circulars. 


Hydraulic Main v1p Regulators, also 
Check Valves, Foot Valves, Yard 





Vaives.—Double and Single Gate, 4 in 


JAS. MCMILLAN, Prest. HUGH McMILLAN, Vice-Prest. 








Special Trays for Iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 


es en Most NN 1 oT Repaired. 





& 


\ 





306-310 Eleventh aia. New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 








Valves and Gates 


WORES & GEN’L OFFICE 


Indian Orchard, Mass. 











W. C. MCMILLAN, Sec.& Treas. J.H. WHITING, Gen. Supt. 


DETROIT PIPE & FOUNDRY C0,, 


DETROIT, MICE 


Flange Pipe, Branches & 
Special Castings. 


CENERAL FOUNDRY WORK. 


The Weston Standard 
VOLTMETERS AND AMMETERS. 


These Instruments are 
the most accurate, re- 
liable, and sensitive 
portable instruments 
ever offered. A large 
variety of ranges, to 
meet the requirements 
of all kinds of work. 


Send for Catalogue. 


Weston Electrical 


Instrament Co., 
Office & Factory, 114-120 William St, Newark, N. J. 








CHAPMAN VALVE MANUFACTURING CO., 


MANUFACTURERS OF 


for Gas, Ammonia, Water, Bie. 


Also, Cate Fire Hydrants With and Without Independent 
Nozzle Vaive. All Work Guaranteed. 


TREASURER’S OFFICE: 


72 Kilby & 112 Milk Sts, Boston, Mase 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





JH. GAUTIER & COMPANY 


OORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H. GAUTIER, Prest. Cuas. E. GAUTIER, Sec. & Treas. 
Ouas. E. GREGORY, V.-Prest. DAVID R. DaLy Gen’l Mang’r. 


BROOKLYN 


Clay Rolort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


— tae mouse ana = ag 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, 88 Van Dyke St., Brooklyn, N. ¥. 





MANUFACTURERS OF 


ST. LOUIS STANDARD SEWER PIPE. 


Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
8ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





LACLEDE FIRE BRICK MFG. CO., 
Fire Brick, Gas Retorts, 


Blast Furnace and Cupola Linings, every description of Fire 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 














Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Office, Rooms 19 & 20, Lewis Block 
PITTSBURGH, PA, P. 0. Box 873 


Successor to WitmIAM GARDNER & SON. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 
H. A. NORTON, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


R EXCELSIOR FIRE BRICK & CLAY 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Retorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. * 


GEROULD'S IMPROVED RETORT CEMENT. 


A Cement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, bless farmnces 
and cupolas. This cement is mixed ready for use. 
and thorough in its work. Fully warranted to stick. 


In Casks, 600 t 800 Ibe, Lob Ree, 5 pound. 
‘0 -0.b. N. Y., at 
In Kegs, 100 to 900 Ibs. "arg ere eee 
In Kegs less than 100 Ibs., “ - ae * * 


Cc. L. G@HROVULD & CoO., 
5 & 7 Skiliman St., Brooklyn, N. Y. 


Western Agent, H. T. GEROULD, Wichita, Kan. 


Parker-Russell - 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo, 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK WKS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kioenne-Brede!l Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 





Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 





THOS. SMITH, Prest. AvuGuUST LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim- 
mey Tops. Drain and Sewer Pipe (from 
2 to 30 inches) Baker Oven Tiles 
12x13x2 and 10x10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 
Role Agents the New England States. 








King’s Treatise on Coal Cas. 


A Gtenderd text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 
ture and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engme 
A, M. CALLENDER & OO., 32 Pine Street, N. Y. City} 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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PRED. BREDEL, 6.E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





x Gas Apparatus. x 





Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


New York Office, 22 Beaver Street. 








FLEMMING’S 
Generator Gas Furnace 


—— — 


os 
= 


— 4 











J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, M1. 3. 


AMERICAN 
GAS LIGHT JOURNAL 
$3.00 per Annum. 








| Bart Street Lamp Mfg. Co. 


MANUFACTURERS OF 


Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - N.Y. CITY. 


Gas Companies and others intending to erect Lampe 
and Posts will do well to communicate with us. 





The Miner Street Lamps. 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 


The American Gas Engineer 
and Superintendents Handbook. 


By WM. MOONTHY. 




















S85O Passes, Full Gilt Morocco. Frice. $8.00. 








A. M. CALLENDER & CO. 
2a Ane Street, N, ¥ 


AM. CALLLENDER & CO., 32 Pine St.. N. Y. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 


PRINCIPAL OFFICE AND WORKS, Waltham, Mass. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 
SINGLE, DOUBLE, TUBULAR, PIPE, 
AND AND 





TRIPLE LIFT 


Gasholders, 


OF ANY CAPACITY. gee TRE Ce 


SINUOUS FRICTION 


ai > cunieses 


=F OF ALL SIZES. 


—< — 


TRON ROOF — HLOORS. 
Purifying Boxes, Genter Seal or Valve Gonnections, Bench Work. 


Reversibie Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant 


ates BEBO mens 
Gas and Water Pipe, Flanged Pipe, 
, Sugar House Work, and Special Castings of all Descriptions. 








Betabligahed iseéi. IrImcorporated issil. 


KERR MURRAY MFG. CO., 


Hijet WAY NE, LCN D. 





Those who are in need of 


Holders or fas Works Apparatus of any Description, 


AND OF THE LATEST IMPROVEMENTS, 
will find it to their interest to 


GCEHT AN ESTIMATE: FROM Us 
before placing their order. 


As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 


with our long years of experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 





Wa tizmates, Plans and Specifications Furnished on Application. 


\ 
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BARTLETT, HAYWARD & CO. 


Wiiithewnibcie. Mid. 











Triple Double, & Single-Lift } PURIFIERS. 

| << CaF cae 2. — 
GASHOLDERS, mae) CONDENSERS 
(ron Holder Tanks, aa : Srubbers, 
ROOF FRAMES. om cf ip BENCH CASTINGS 
Cirders. OL STORAGE TANKS. 
BHams. ES Boilers. 





The Wilkinson Water ‘Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








Pascal Iron Works. «szszus*=° Delaware Iron Works. 


MORRIS, TASKER & CoO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water c&z a Works 


, KAKAAIXR OR 
DO) po ad wareaees KX XY ae, re * AX =p 
oa Neer — aa panna = 





Bench Castings. Iron Roofs. 
Condensers. Street Stops, 

Scrubbers. Valves, etc. 
Purifiers. Stand-Pipes. 

Hyd. Carriages. . Water & Oil 
Iron Floors, —— | a —= Tauks, all Sizes. 


Single, Double, and T. Triple-Lift Gas Holders. 


SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & “stiags. 
Plans; Specifications and Estimates for all kinds of Machinery furnished on applicatior.. 





aceremennes 


ae ee ee 
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Millville, N. J. Engineers, 
Foundries and Works: Florent - Iron Founders, 
Camden, “ & ® . ) Machinists, 


No. 400 Chestnut Street, 
PHILADELPHTA, PA. 


GAS HOLDERS 


SINGLE, DOUBLE © TRIPLE LIFTS, 


WITH OR WITHOUT 
WROUGHT IRON OR STEEL TANKS. 











MANUFACTURERS OF 








PURIFIERS. CONDENSERS. SCRUBBERS. 





SOLE MAKERS OF 


The Standard Mitchell Scrubbers. 


(PATENTED) 





THE HOPPER AUTOMATIC GAS GOVERNOR, 
BENCH WORK, 
PLATE GIRDERS, IRON FLOORS AND ROOFS, 
THE TAYLOR REVOLVING-BOTTOM GAS- PRODUCER, 
HEAVY LOAM CASTINGS. 








HYDRAULIC WORK, 
LAMP POSTS, VALVES, ETC. 


ER COMPANY, 


G. G, PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) OHAS, W, ISBELL, Seoy. 


ENGINECRS AND CONTRACTORS FOR THE 


onstruction and Fxtension of fas Works. 

















Special Castings, Tees, Bends, etc. Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains. Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Valves. 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 
rs Hutchison’s Tar Displacement Apparatus. ' Valve Stands with Indicators. 
“oem Multitubular Condensers. Purifying Boxes. 
Vy Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 
Walker’s Tar and Carbonic Acid Extractors. Street Governors. 





‘Ta Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
P Existing Works or the Construction of New Works. 


} ISBHELIL-PORTHR COMPANY, 


es No. 245 Broadway, New York City. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 


JAMESR. FLOYD & SONS,|§ SG@rAcKY MEG. Co. | 


(SUCCESSORS TO HERRING & FLOYD) 
Oregon Iron Works 


Taine wm” SINE and Telescopic Gasholders, 


weal IRON ROOFS, BRIDGES, LAMP POSTS 
Engineers and Contractors ’ ) 











MANUFACTURERS OF 














yen sue Water and Oil Tanks, Coal Elevator Cars, 
CONSTRUCTION OF COKE CRUSHERS, BENCH CASTINGS, 
GAS WORKS. ses Se 
All Kinds of Castings and| 33, 85, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Rameey Street: 
General Tronwork Cincinnati, Onio. 
aie PARATUS. | 12. DEILT & FOWLER, “1992 
Regenerative Furnace Castings. T,aurel Iron Works. 


Cond ,8s bbers, Puri > ° 
Street Drips and Connections,’ | Address, No. 39 Laurel Street, Philadelphia, Pa. 


Valves, alpina 


ciate mine nono Ft A SEOLDERS 
Self-Sealing Retort Lids, Improved | 


Valve Stand and Indicator, 





Seller’s Cement. Single and Telescopic. 
Plans, Specifications, and Estimates furnished for Construction EXolders Built 18seso to 18so01, Inclusive 

of New or Alteration of Old Works. Chester, Pa. Little Rock, Ark. Northern Gas Lt. 00-5 ot Calais, Me. Victoria, B. C. 
Hazleton, Pa. (2d.) Irvington, N. Y. New York, N. Y New London, Conn. (2d) Vancouver, B C. 
Staten ne. 3 ae ie N Boston, Mass. Willimantic, Conn. West Chester, N. Y. Charlottesville, Va. 
Saugerties, N. ¥. (2) Montelair, N. J. Bay Shore, L. I. So. Framingham, Mass. 
Clinton, -.. am Mus) Wosdsinck, 0 Ont. Attleboro, Mass. Washington, D. C. Woonsocket, R. 
Chattanooga, Tenn. Malden, M: Santa Cruz, Cal. Newport, R. I. (2d) Simcoe, Can. 
Galveston, Texas. (3d.) Staten island. y Y. (2d) Erie, Pa. a. Ga) Morristown, N. J. Pittsfield, Mass. (2d) 
Fort Plain, N. Y. Woodstock, Ont West mod ng Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) 
Brunswick, Ga. Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlebem, Pa. (2d) 

y Port Chester, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New “ Vassar College,”” N. Y 

New Rochelle, N. Y. Norwich, Conn. Mount Vernon, N. Y York City (2d) So. Chester, Pa. 

FOUNDERS AND MACHINISTS, Salem, N. J. (3d) Seattle, W. T. Binghamton, N. Y. Tacuma, Wash. Cumberland, Md. 


Omaha, Neb. (2d) San Diego, Cal. Concord, N. H. Knoxville, Tenn. Auburn, N. Y. 


CHICAGO on Lynn, Mass. (0d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines, Ia. 
, . | a ss 


Gas Works Apparatus,| 9 1LLUMINATING Gas! FUEL GAS! 
Bench wor || he Loomis Process. 


N ccessful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
SPECIALS. LAMP POSTS eoaeany. W\Heary Diaston’s Gone’ Gaw Werks, Tasay.Pa 


ScoRUBBBERS, | The Cheapest Gas Generating System in the World. 
Iron Roofs and Floors. Plans and Estimates Furnished. 


Plans and Estimates furnished for new works or éxtensions of BURDETT LOOMIS, a + seemomminadl Gonn. 


old works. 




















WM. HENRY WHITE, 


No. 32 Pime Street, - - - New til City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


0 ndence with Gas Companies contemplating extending or improving their Plases respectfully invited. 
OTTESPo' pacing ng Pp pe 
Plaas and Estimates Furnished 
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A ik. GAS COALS. CANNEL COALS. COKE CRUSHERS. 


7 um PERKINS & CO., --— 


: 228 & 229 Produce H=xchange, New Yor E. 


Cable Address, “‘PERKINS, NEW YORE.” Post Office Box 3695, New York. 





a 





GENERAL SALES AGENTS FOR 


The Youghiogheny River Coal Company’s 


| OCEAN MINE YOUGHIOGHENY GAS COAL. 


- This Colliery is located at Scott Haven, Pa., in the center of the Youghiogheny Gas Coal District, and produces the 
ou - only reliable Youghiogheny Coal for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


Shipment from LOCUST POINT, BALTIMORE. 





“cia ALSO, SOLE SHIPPERS OF THE 


| Old Kentucky Shale,“ Kentucky. 


= | mvt Q, K. SHALE. wank. 
THE MOST VALUABLE GAS ENRICHER NOW AVAILABLE IN ANY DESIRED QUANTITY. 
S. Catvert Forp, Government Inspector at Washington, pronounces this Shale 
“ONE OF THE BEST GAS ENRICHERS THAT HAS BEEN OFFERED TO THE TRADE.” 
He reports it as giving : 


oll 12,563 Cu. Ft. of 50-Candle —— { And 808 Pounds of 
“4 10,460 Ou. Ft. of 60-Candle Gas ri An Equivalent of 627,650 Candle Feet, Merchantable Coke. 
if 
dy Single carloads or more delivered at an uired point in the United States and Canada. Cargo shipments from 
g y required po go ship 


Aa New York, Philadelphia, Baltimore and Newport News. 





WE CAN ALSO SUPPLY A LIMITED QUANTITY OF 


4 BRECKEHNRIDGH CANNES. 


Particulars as to Prices, etc., furnished upon application to the above address. 


JAMES & WILLIAM WOOD, 
Gas and Cannel Goal Contractors, 


a No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. 


Proprietors of the BATHVILLE COLLIERIES (which produce the 
eelebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
other Collieries. This Firm offer 


| STANDARD CANNELS, ~ 
i __Nneauaied ae See Susveners | Kealler’s Adjastable Coke rusher 


z Analyses, prices, and all furtber information furnished on application to SIMPLE, STRONG, AND DURABLE. 


Agency for U.S., Room 70, Nos, 2 & 4 Stone St. N.Y, City, | °™: *tyscc se costes con co, Columbus, Ind, 




















Aug. 8, 1892. 


American Gas Light Zourual. 213 











GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS COAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, Md 


ROUSSEL & HICKS, BANGS & HORTON, 


71 Broadway, N. Y. 60 Congress St., Boston 


JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


some? 





Contracts taken for all Appliances 
required at a Cas Works, 


Either for New Works or Extensions to Old Plants. 


H. C. SLANEY, 
Gas Hngineer "= 


446 E. 116th Street, New York. 








Plans, Specifications and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 


JAMES R. SMEDBERG, 


Gas Engineer, 
213 Jefferson Ave., Peoria, Iil., 


Will furnish Plans, Specifications and Estimates for the Remod- 
eling or extension of Gas Works. Also, Analytic Reports upon 
the business condition and prospects of Gas Companies. Ample 
references will be given. 


The Chemistry of 
Illuminating Gas. 


By NORTON H. HUMPHRYS. Price, $2.40. 

















A. M. CALLENDER & CO., 32 PINE St., N. Y. City. 





THE 


PENN GAS COAL GO. 


Coal, Carefully Screened & Prepared for Gas Purposes. 





Their Property is located in the Youghiogheny Ooal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Yonghiogheny River. 


Principal Office: 
209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. 1 (Lower Side), South Amboy, N. J. 


: i 











Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS. 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - .No. | Broadway (Room 217) New York ci) 


EDMUND H. MCCULLOUGH, Prest Caas. F, GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 

















PFPrPoiInNTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY. N. J. 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 


GAS OIL. 





26 Broadway, New York City. 





' 
| 
| 
' 
: 
: 
| 
i 
i 
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JOHN J. GRIFFIN & CO., 


Nos. 1518, 1615, 1517 & 1519 Race Street, PHILADELPHIA. 












No, 52 Dey Street, NEW YORE. No. 75 North Clinton Streat, CHICAGO. 


MANUFACTURERS OF 


3) METERS FOR MEASURING GAS 


s/, IN ANY WOLUME. 


LY Provers, Gauges, Registers, Etc., Etc. 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Bietimates Cheerfully Furnished. 


IN ee IN Us, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
Dry Gas Meters. Pressure and Vacuum Gauges. 


aith 40 years’ experience and the METER PROVERS, PHOTO , STREET LANTERNS, ETC., ETC. 


and answer ofders promptly. om Patent Cluster Lan for Street Tllwumination. 


















CHARLES E. DICKEY. JAMES B. SMALLWOOD, CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established } 


BALTIMORE, North & Saratoga Sts. CHICAGO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Ete., Ete. 
“Success” and “Perfect” Gas Stoves. 


E. L. HARRIS. J. A. HARRIS. 
HEiatablisahed i849. 


HARRIS BROS. & CO. 


Twelfth and Brown Streets, Phila., Pa. Agenoy, 67 & 69 S. Canal Strest, Chicago. 
S. §. STRATTON, Manager, Chicago. 


Manufacturers of Wet and f}ry fas Meters, 


STATION METERS, METER PROVERS, 
BXPERIMENTAL METERS, SHOW OR GLAZED METERBS, 
Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
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GAS METERS. GAS METERS. GAS METERS. 
GEO. J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 
Established |834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Agencies: 
° 7 . ‘ : sh ™ NES, | 125 & 127 S. Clinton Street, Chicago. 
512 West 22d St : N.Y SUGQG’S ILLUMINATING POWER METER, | $10 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. ) Wet Meters, with Lizar’s “‘Invariable Mcasuring” Drum. | 222 Sutter Street, San Francisco. 








EEL ME & MciLHENN y,, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 


WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 

REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


D. McDONALD & CO., 


Established 1854. | 








Pare 








154 West 27th Street, 61, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICAGO, ILL. 





MANUFACTURERS OF 


Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











SPECIAL.—Having purchased the sole right 
to manufacture and sell meters with the HEARNE 
IMPROVED VALVE, in the U.S., we respectfully 
solicit orders for the same. 

The superior feature of this meter is that it 
avoids the danger of displacement of the valves, and 
consequent loss of gas, either in shipping, handling, 
or by dishonest consumers, 





: To designate from the regular Glover Meter 
S ? 
noe O88 METRES. also made by us, we style the above the HEARNE- 
STATION METERS. GLOVER Meter. 
METER PROVERS. It is worth your consideration. 


CHAS. V. NEWMAN, Western Mangr.. py: se 
434-1485 Unite Bidg., Chicago, Ils. REPAIRING. Full descriptive circular sent on application. 
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NEW “ain O10” ENGINES 


(Using Poppet Valwe and Hot Tube instead of Slide Valve.) 





HIGH SPEED FOR ELECTRIC LIGHLING, OR 
SLoOow SPHED FOR FACTORIES IN UPPER FLOORS. 








* FITTED * WITH * PATENT * CONTROLLED * TUBE * IGNITION.* 


This device will prevent starting backward by premature firing, and avoid injury to the operator turning flyweel. 




































































~ 37,500 
: 9 
PARTS \ 
=} Engines in Use, 
EXPOSED ~~. |. ; Representing 
= i 150,000 
VIEW ce. 5 
AND | Horse Power. 
‘i 
ACCESSIBLE THESE 
FOR ENGINES 
INSPECTION ARE THE 
AND RESULT 
CLEANING. OF OVER 
125 meee 
EXPERIENCE 
MEDALS and DIPLOMAS for 
AND 
CAS ENCINES 
EXPERIMENT. 





id 





100-H.P. “Otto Engines:Gas Co.'s Electric Stations 


EVERY ENGINE THOROUGHLY TESTED BEFORE BEING SENT OUT. 


Over 800 Bingegines Always in Hand, 
Of i-3 to 100 Horse Power, of all Types and Kinds. 
VERTICALS, HORIZONTALS, DOUBLE CYLINDERS, HOT TUBE IGNITING 
ENGINES, ELECTRIC SPARK IGNITING ENGINES, ENGINES WITH DUPLI- 
CATE SLIDES, PLATES, AND COVERS. ENGINES and PUMPS COMBINED, 











REDUCED PRICES AND FULL PARTICULARS ON APPLICATION. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila., Pa. 


\ 





